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£it«£tfl>Xgi:.. 
b. 

fjiBUffi itzitmm&^z mmmmz ± -> x i^* t , 

tzxmz h^^-utm. i tiaa^ssti^^ 
urn. 

*u ®i?mi)iitz£m®oa®z¥mti?zmz. 
u 

ffi^W)fcm£ZnttW)fB$&frt>&ftt'rzm&&& 

[ii*fl6] miimmi.gbcomx'W&miitetitz'ii 
itx m at&mm i vmiZ' * u -rata* l > 



fjE«^«ti5iesf®xfli:wra(^-ri>€^fifii 

[«S98 ] mffigiM&w&ftbm&Fwmi&bco 
mzmmmmistiit^miiit^^xms^wm 

mm. 

lx tti&imi'- ^ 

[it««i o] mmm^J^mfcHi-ziMX' 

Sr. t^#5^eas*B**sxg?tf>iiiiB&MRi: 
memmxMtffMizmBtiVS.x 0 tfi<-rs«* 
3i 5 izsmco^frmmwmm. 

Hi *kWtfhtz>h<r)ny9 7 h^-^iB^tHM 

mmmmmz&mzMiib&tsxmz. mnw&mftb 

b MzmUzy?? h*~Mzitm$:Mir>&tsm$i%2 

izim^mimmmm^m. 
zm^xmzw.#)&tsm$.m 1 izm,cr>¥mt$£S.<7> 

iitauHi 5i lifia^mi^s^MSTtt^LTfr 

taSftli^^l-^I** 1 ! 1 4fci2»<o¥*f*8H*>« 
[11^1 6] tWSWBMBi, fiia^S)S$:li^'r«' 

[Masai 7i flrspPiwiMWi. mia^aM^*®^, 
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gftga^giji^a. 

[BMW 1 8 ] tHiprWNRtit. fflG^flURJ: 9 £> . t 

frieef®xfl:5:0rS<oiiiiGWSr+^KisnK§*, 
iff E$ffi®#«^»ffiea k Miew®x*^wj»B k 

^SkLT, ME$ffififfi#^BufEm»$£StTtfrfE 

[ff*ifi2 o i mi&mmttwmcD®mm®izmmw& 

mmwrnttm^mmmmmk ixmmmm 
cam-ti.a«#8k . 

[11*112 3 ] fliaPBBXJUi. *4 -;Utt*>**ttS 

xm. 

mimmmn. mmmmxmftmizmmmxMk 
mmixmhti. mem&m^fflzjt^xtmz 

i mim 2 1 izummmmm. 
a. 

ttfX'Zitt®frt>Bf&.2tixi5 r ). mummmmfrt> 
mxowmmmiz^t 2 4 iztmcommm 



a. 

[|S*IB2 6 J fflEgfexftfi. BulE0iE^¥S(cii 

sti«ii2 ltciEig^gf^a. 

i««JH2 7 ] firen&ffifru. ffiEisws^»<oii!i 

& 611*11 2 3 tcIE«J<7)Sflgga. 

®xmzfati&mmmmmz®iii-?$>mfii®iii&$.z 

6&ttLmmmmmi hm& 2 3 iztmcomg 

a. 

t , HiiiEiwm^ffiA^-Sk * 4 ct 0 1 memmxM 

*m*h iz^tumm 2 9 ttEKosfena. 
[ii*ii3 1 ] wmmnmwwmm®<n£m\ l zmki, 
^^mtmmm^-tmmxmmt. maw. 

mitmm-tmmmsxh'yx . 
BuiE^®±tciM^«^-ri>«Mtti & ^ s ^^ 

friE^ffitfrfEtsw^^ottw^EtJim^^ 
Ritnsiiiiisii^. wE«wac«fc4«» 

mmizx ix mvmmftmwwmmmz ^-wmm 

[if*«3 2 ] friEW®ffitw®iPii^^tf^gf®ffl 
zmtmm\m*mzt>iznL. 

mizx ztemtmrnk zmarLtzwsm&mmizj: -> 
x m&mmtminwmmm z wmmt s mm. 
3 uzimvmmmE. 

k hmntwmmizB&znt:mmnmi(?>$k 

kix. mmmmnmsffmm^hmimmxmzm 
imMmz a t x&tix&mmm&izm l . 
mmmxMkmimmmnmik *mzmit$itw 
hfjifccrwmzfe x m&m $ . 

ffilEmiif & i « ItWW ®fc J: ml ESrafflfc: i S IHffif 

[»*ii3 4 ] mummmkmmmmnmi<mmk 
nmzmiwmk t uzmmmm-ttt^^mmmi 
it&zv. miiWMmizxhnmwmkmmmffitex 
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x/mssmmzx nt^mmmmt zmsitzWRM-s 
mtt h mm. 3 3 izimnmmum . 

ummmm t x mmmmnmk^mt>-t> mm® 
i.mzifcti&mmw.tiiiz*-? <j yyt. mmMm& 
z izm^^xw®wmm i mi-hm-$m 3c 

[fs*Ji3 6 ] mimmxmtmm.ffl®ttmmnmw 
t comiz . mummer); vvx^a)W± i epjp ix m e 

[»«3i3 7 ] mmtstt mimMmm^ixtzmsi 
mmmftmmvmmztmttdi^mz-t. m§mw® 
nmi^m^mmtutm^ 3 izumnmrnnm. 

[ti^if 3 8 ] mimmmzmzmmxMt 1 1 tcni 

l«««3 7tie«W»f«*i£. 

[n^Ji3 9 ] mmmmmiemmzM&Ltimi 

[i«*ii4 o j mim®miz$itimmm.mmz% 
mmt&imm a izimmmx^ 
\mimA i ] i mmnm^zm^tifz±mmnmM 

ffiKBf gift fc mfiE^Hffi fc lafcBrJ&oUE* fflinrf & 

&mmz ^Mitt sist 

wafc t MzmmmiLZ'ktitt&mmmft&Zit. m 
ifflmma ivmmtmmmiz z $>tt&mmmzt. -> 
xmspmm*mmzm&hmR* i tjaao 

IitRJH4 3] WIBTIMIMWi, ffie^JUg^iS^K 

ft$*fciwi«*»«)*6ii*JH4 1 izmmmmum. 
imm4 4 ] mmmfma. mii&mmzffi&tz 



zmR£mm<?>m-t< l zBf$.t&imm4 1 izimm 

[ib*jh4 5 ] ms^mmmt. ma^mmx ■? t , m 
fmmm<. mtm^&^mmA nz 

m-mA 6 ] nmmmiz£mmmiz%&£tz 

m&<o±%%[zm^xmm<nmmmntmim. 
Aeiztmmmnm. 

immA 8] mffimmiz-s&timmmmmz® 

[000 1] 

tmnzmmmmzi-f o \wm& s mto* & mmm. 
-mizmt&. 

[0002] 

miconm&m±Lx^z>. «*. %mmm 

$ ilT £ fii5(7) 0 . 2 5// m)V-!l\:XT<r> 

r-fj viv-mzh^x. m<r)&&mt:imthti 

AC E«««£7/l<$-*A ( A 1 ) 3&»^« (Cu ) 
ffi^jiA. CMP (Chemical Mechanical Polishing: it 

^mwrnm) mizx^xmz&mmmzix&m 

J&ffcth. y-7^> (damascene) &k MftlhW&Tn 

tt-th. $^>{c. «ISBft»Rt:i!ay£»tT=Sr<. 3y 

^^^^^^^^^^^^(dual damasc 
ene)^fii, $ UZ±ffi%WmM(08mMi&t % 
4. 

[00 0 3] ic:t\ Xiecor^T/^^v-y^ti^ 
ESflSro-feXiO- Wfc-5V^TH3 2— 03 7 £#hb 

fcov^rRWti. H3 2tijrr Xolz, tzbl 

a. L^tv ^mmmmm'SMfgLZtix m * 

V a t >W&m#frt>i:lXtL3 0 1 ±tz, tit lit. 
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If, SffiCVD (Chemical Vapour Deposition)^ J; 0 
»(Wft. *WC. H3 3(Si*-f J:3(C. £«3 0 1<0 
TOHMttMRKK il t ft 3 y f ? h *->v 3 0 3 £1/ 
ffiS3 0 10^fl)«aWB«f:^i«t»K$*iftBrS 
^-VCOEffcWBJSSfiftfll 3 0 4 £4»7 * h 'J 

ft. iKwe. H3 4(2*rj:5fc:, A'J-fffii30 5£1 
l9ttlMR3 0 2«gKJ:V'3y^?f-*-yL.3 0 3. 
»3 0 4rtt:»jS , tft. £^'1/^3 0 5»i, fcfc* 
(f, Ta, Ti. TaN. T i N%&m®&4i3at?)Xrt 

thmwmwmm o 2 4>cjiHiwft«*i»±'tft 

fcfttWtfeiii. EKtflltfCu-CJilBlftWII 
3 0 2 U 3 >itffcjg<0 «t 3 $r*£l=tt . CuBy'J 

£*l£G&ittft. 
[0 0 04] &UT\ 03 5K*rf A*y^JR3 
0 5 ±fc . s"-KCuK306£ 'mtnXJ <-y?i£(,Zi. 

mmnimx'BiiLi. <x^x\ i3 6(c^-rj:o(c, 

h*-;U3 0 Sfei^jiS 0 4 &C uTtftfrii 
triSfc. Cul307Mf|, t Cul307ll 
fcittf, CVDS. ^t7^a?tJ:->T 

ffM-fft. ftWC. 03 7tC*-tct3(^ iiaje^K3 
0 2±O#^£CuK3 0 7fcJ:tf><y-\'lll!3 0 5£C 
MPifetJ:oTH6*L. Tfflfc-Tft. ifUCfcoT. E 
IISOSfcitfny^y-hSOgfctfJfM^ftft.. iJS 
Lfcr o-fe* £Ett 3 0 8±-C« 0 £ Lff 3 £ t J; 

o . 'zmmmmbzt ft . 

[0005] 

[3ffl;WB8iU:3fc-rft«H] UBLfcr 
ifeftfr C u d 3 0 7 J: A 'J -\*J£ 3 0 5 * C M P ffitC 

«t ->xm& ftisttjwt . ii8MeiMK3 o 2 1 c u 

(S3 0 7fcJ:V>N''J-V)i3 0 5 fcOHl*tt(fe&«»$rft£ 
i:* 1 ^ S»3 0 8Kr-f v^y?. xn-^ 3 y (v 

y-y?) . 0 -t t^-rv ^ u 3 

ttU:. T4 •yi'V^i. 03 8tc^-rj;3(c. fcfci. 
{f, 0. 1 8vmtU-)WT-f4 y>V-MZii^X. 
titf, 10 0jumg*OJ:5fc«<0j!£V^3 0 8*< 

£ AT L £ 3 3S« T'fc 0 . £ *>-f -f ■/ •> yftm&th 

t m 3 0 s ^Brffim*^^ ft stugsHCTii 

v\ in--/' 3 y|i. H3 9tc^-rJ:d{c. fcfcitf, 
30 0 0/im^JIHtl. Oum<7)m<VSMtf5 0^- 
-fe V h <7MRrc#jS$ flT H ft J; 3 ^ n° ? - y^Jg^ft 
v^tttfjgiflKI&iSixT L & 1 0 . xo-y 

H>*^1-fttie^BBffia*^^ft^. EH» 



fitil^^JSSt^ft. U-fe^tt. H4 0(c^-tJ:3 
fc, JBI3fe&JR3 0 2 fcffiH3 08k(08SfTt»3 0 

fct>S«<OlSriifflfcWFfif ftfcft, EUffifiifflTO^cT) 
^Hfc^ft. $^tc. *^Cu|K3 0 7fcJ:lXyN*'J^ 
«305*CMPi£(cJ:->ri»*-rftie'C»i. Cul 
3 o 7« i^y^K3 o 5 *mm)izwk$h<$mt 
&m&sffl%tz Y )<r)®£&x'bm®\'-ui. tz 

ttli. 500nm/mi nJJUifc&ftJ^CRRSfl 
TUft. ^iOSfffiu—bSrSC^Wi^i-ACWi- 
ftSDlE^S:^^<-rft^S^J) , 3. JpUEtj^7^^< 
■t ft t . 04 1 fcSrf J: 3 K . mmmzA ?y-y?S 

c ^ $ -h )vy* -ye d u^-r < =5: o . mz , 

EIS07r-7-y, i^a-h. ESlSfiltt^^cO^ 
ft^JSHt^O. ttz. JnXE7)2r^<-rftfc. ± 

# < ft t v ^ o ^HBJ jWSRSe L?t . 
[0006] *^sj(i. ±IELfc|aiaK«»T=arS<lfe 
t^T"S)r>T. /itttf, ^ffieUffljt^-Tft^fr 

ttmcow&mv&mmmizx ^xvmfct &mz. 
iSM*i^*<o«4*fiiiMiirffi*fiffaiiati J: ixw^* 

ft. *«ftga^ffity7a^Sffi1-ft. 
[0007] 

WSr^fcliBES-frftEWEftl^ai:, «EW»I** 

HtriB»we«^^r6]-ffty7(6]o@M{ifi(c#»ifi[S 

Sfeft-f ft»»ffi»*it>#Rfc . fffBttJ5fe»»ftO?Si9f 

*ffiHlS*ft««»«¥Ri:. friE»SW«»*«l<0W8f 
HBS±fc:«llfiR*fl8ft-f ft«!Wllffilft^Ri: . WEBflf 

r. mmmmmi^msiwmimtxmsmmxS: 

izmummm^mtimmmm^m 

ft. 

[0 0 08] *»W)9Wi»tt. »ifl» 

c § $ *t ^Ffflflflw a-r ft irot ssa-ej) ^ 

•c. Bifiei3fe®±tc«w?s^«*&-rft«MStt^g^ 

ft«BSf« kHSWBfflt i ft*ttWfet L/c« 
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[0009] ifW%<7MmKM&. mn&eMmiL^ 
mmmt^mm^< t hmmttzumm^ix 

i o o i o ] *fc. *w%v>m®im±, wmmnwm 

mrnxmrnmrn t m&&mm t nmizmMmzftG. 
ZitTmmmmti&w,&kzwLm. mew 

&Xft k mii&mm k IfflUBffJfcflJltE* mm h 1M 

k. m%immi:^Mmmkmtmmmnm!\<n±m^ 
k^m^^z^x-m^^. huie^wk^o 
h mimmn^mmmzM Lxmm ttza&i-co^m 
mmi mmrnxmrnmrn^x ^xmrnrnzt 
&xgk. mtttwmm : k%ixxmmizmftLtz<k 
mmntsnz mmmmz x hnmmitmz x ~> xm 
£bxmi±mz ^mt-thiMk *w-ri>, 
[ooii] ^mn<^mw-^m.<mw5mt. mm± 
m&ziitzmmizmkim^htzfrcrmkwm 
BfcthiMk. miwm%i*mbiktsz.o\z. Hoia 
wmuz<kwm*vmz*think . iiriB^»MJifc 
tm l tz&mmnmmz mmmmcomm^m^mf & 
^m^n-th^mmm^B^tixmk. mib^mm 

iz£^x±itzmmmmmi l ziP(ti-&m±-co7F 
mmmmmzx-oxmiRmzmki. mmm^a 
m£3mi l z®iiiz j £&mk . memiaifz<kmmn{h 
mmmmiz£ix<&£L. mmmm^m.^^ 
izx o x$l ttzmz&mtomnwa tw-mctix 
gk£mri>. 

mzmm^mt s ivfz^mmcoms^mMikiz^&t 
h£#%&m&tmmmkmmmk m-szttv, 

uz^-th. 

[ooi3] *^fin*mfomm<7)Wki]&Tii. mm 
izw&mz>&mmizypmmmB&i. T-mmmzm 

MmzmZt&ZkX'. ^JgWOOgE^ffi^litii-f 

t. ze&mmawm'>fz*®mz'?z?kix 
KMmizximmizx^xMWMzmiirt-i. z<r> 



itmmw^tix&Bmtfmtii^&k. &mMz*<o 

lzMfr&£ixtz£mtfmtizm£ZtL%\\ 
[0014] 

xwmz^mLxmwtt. 

urn. ^fKHto-iasBJBtffsw^eSwfli**^ 

••/ h»2 k . mmmm6 1 k . Bia&s i zmmm 
7ik. mMm&n£mikmtx^&. a 
ft. 'J-yn-^zimmmnMHikix^ 

JltT? <J ->yu-Afi(cj«A£*i^x-yN#* y h 
kfflJggBl kOiaT'^xWv^tf^L^fi^x- 
yNaSMo* -y Ylfffi&XX- h k ffiJggB 1 k iOBtiS 

[0015] flnl^-y h'«2ti. W«Ift3 5-«^LHl 
W«Xft3S:«MH-68fSXft«»a:i lk. 

hzmmm>m^m i k , *w«M«i*k lxw 
xy nw$t«i# lhi«k$ €x*fc^[6i [zmtth x$mmm 
mm it*mt&. ^fc. mmxmn&i i* J ** 

HB«oBtexft0(Kfi*F#S<!O-R*Mt»JE LTfcOs 
[00161 ZHKsfflft*>»»l*3 1(±. H^t=5rVO 

5 AKHjes^ifcziw--**-^ i8k. «sga i 

2*J<J:y : '±l* : E-^l 3tcii^$ix. ZHW-sJSE-* 
1 8(C^Six^-K-^> ? ti l 8 alCtl-^-tS*^ 

Ztt^tc^lftg^ffi^-ri)^ L^rv^r? ^AtciSa 
ZtlfzfiJ 7k**tS. 
[0017] ZSfr?-**-? 1 8J±. ZtS^-^'t- 
^ 1 8C**S*UtZ*H9-f ^'5 2^f>iBI!jmS* i: tt 
&£*vTIIIte§M!)$ft<?>. ^-Myil8alt ZW 
^^riSl^^oT^tt^il. -ffi^zfaw-^-^ 1 
8lz®M2tl. «il±. XEOH^t=2rV^7AtigJt 

tuzx*), zmmmmmm n±. zmr-#t- 
^ 1 8«i:^t. 5»*x^»»»i i iz&mti 

tzmXM 3 Sr Ztt^r|6ltfOffiS<Ofi*^lofia^>-f 

h . ziwas^>««ss 3 1 <7)fia^«««±. ^ k ^ 
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too is] xmmmm4Ui. ?xAW£f-^y 
^m^mm^m-t mwn-^ 44 m> 

4 6 1 , mgiW.4 5 (Cf£(7 WdjnlA->-4 7 £ . gg 
frt-?4 4i>J:tfftftgS4 5* ! ISS$it^X!ttX7 

4 9 i: , XW-tf-^- ? 4 9 KttBSflfc*-^ 
*>*4 9 a k , X«|7.74 ^'4 8 WSSSSil*-^* 
y'«]4 9 a(3t^-ri,^^g|i*^fi!t$ix^'5ri)^«4 9 
bi;Sr#-fl>, 

[0019] *>xAr-7Vl-4 2(4, fci *.(f, KSE(R 
f»^t7xAWMf«. JDX/N'y4 7{±. 

mi^iix^h. » : e-^4 4{i. r-TVU^-fA 

5 3frmmm8itf&&ZtlZ>Zktzj;^xmm2tl. 

s<oimaamg«s*i c vxz s . x«r9--**- 

?4 9(4, X|lW-!K*-*4 9fcJfiK3itfcXttK5 

Xl^7-f ^'4 8#*-;P*i/»4 9 atJ it^HBStt 
4 9b^^LTXM*(6](;|E|!)-ri»„ dOfci*, Xtfr? 
-*t-?4 9£mkt&WW%i£mWtlZ.b£Z 
oT, I >x-^r-7';U4 2c7)XW^r|6]c7)aS$fJffil* i ^I 

[ 0 0 2 0 ] [2 2 (4, flMXAftttfll 1 1 tf>rt£flBit<0 

3i, Bf«xm3&fiytfS75>y»«4fc. 75V 

y*atH4 *nMEiffit:fia#ts»i^iB 1 2 1. umi 

B 1 2 fc«fc§;h.fc±!«i 1 2 a fcffiKSiiSj&iM 1 2 
a£|I]l5$tf6±i!frE-?l 3fc, iWt-^1 3±(C 

istt^ti/c vii yyim 1 4 1 i . 

[002 1]±!»*-*13tt. JtfciJ*, ?'^?F 

Ml 2afc>»S§*VCH4. ittt-^1 3tt«f 
'll«t^'J y^gB 1 4<WXY>U'v F 1 4 btfffA 
S<t*jei?LSr*LTV^. 1 3(4, ±#F 

7>f a* 5 1 frt>mztimmmmz± ->xmmzti 
[0022] «^na 1 2«. fcfcitf , xr<r y y 

^^ffli-Tfe 1 ). Zcoxr^T'Jy^X'iMl 2a£H| 
CS4fc:«ftl/Ov&. ftftSBl 2co±flil 2att 
'WCy'JV^lH^tXhyDy F 1 4 btfnA 

[00231 7 yV'JmH4 14, 
TfcD, «8gBl 2<0±W1 2a(cjlfc!i£ix, est: 
6HP*4a£fl|;fc. T«4 btBfliI^3*«ffl«$-h. 



T V i£ . 7 5V s^SW 4 <0±JgB5 4 c (i(4ftft§gB 1 2 
2 afcai^ixTfcO. ±ttl 2 a 
OHHEt:J:oT79^>'*»«4tliB&t*. 75^^ 
«40±ffiH4 c(4, 1 3fcAlf«f&iSll 

tzmm7'yi'2 7tmMLxb<o. wxfjisiit-? 
y y 4 t mzim £ tit v ^ . 

[00 24] v-'J>-mSl4li, 3tf»- 
-7.±lc|l5g$n-CfcO, b*7,hyi4a$rrt^Ltfc 
0, f7.Fyi4a(4, lit Hi. y'J y/^Bl 4|*| 

ftj^ftStSBHlSfl*. d^t'TsFy 1 4 afcil £ 
xhynv F 1 4 b #>I*£$ftTfc 0 , t°7, F yn 7 H 
1 4 b(4, 1 3*5«ktffi&5riSBl 2c7)4"4>£ 

ffl->T, 7 5>'v : gR«4c0lingl54aA^^§aiT^ 
4 . h°X F yo 7 H 1 4 b <ry%mz\,± , ff fiEgBtt 2 1 

il^^flTfcD. -60ffES«2 K4f7.h>0-yH l 

4 b t»LTW^iSIIT«^!&^IE^aag««t 
J:oTSaS$*iT^4. ffJEaiff2 1(4, WiSrfiffljB 
tS«Sjh.Jttt»«2 2(?)fflP2 2 acOfflltatStt^r 
fgt^otfcO, b'7,hyo-yH14b(7)^EPA273[6) 

[00253 ^1) >-y^S 1 4<7)t°7. 1>>o y K 1 4 b 

W*2 0* i SASii, fXhyo-y h'14b^LTil 
«**ITV^. a«W2 0(4, **tttm*»^)RS*i 
-C13 0 , ±Jffiil(4y U y^a 1 4 O fT, h y 1 4 a ^ 

^M5«WTfclTai, £7,hya-yF 
1 4 b *i J: If JfESH* 2 1 2: Jta t T«g« 2 3 * 

[0026] a«W2 0(4, +'t«ciei?LA^«$ii 

StJts iiSW2 0(4, o-j"Jy 3 ^M 5fc, 
«ffi«2 3 1 S:«§l«fc:ftiWSa»l*3W: LT . 
[0027] am 2 0Oj*WC««S*ufcn-* y 

y*3^yM5t4, m»m«i6 l^r^T.stm^wfc: 
2o*wLTtji««i2o^am^«a#-ri.. -r* 

(cj; -3-C1MHW6 l *^7*77.<7)l;{i* > 'epJP$^4. 
[0028] fflmi* 2 0<0TJB«t«K$*ifc»B«2 
3(4, «Rfl»«>^>7. «>x-AWtJftjtS*i 
S&»R£9*$:S&STJBjS§;fi-0^. «ffi«2 3 
(4, ±aOI*%l*«2 2(c«»Sii'CtJO, «S«2 3 

<mmamm 2 2 iz®~% lx a 0 , TiBWKttx 7 
?7$m2 4tf%mztit^h. 

[002 9] ZZX\ H3 (a) I4«ffi£2 3c7)ffijtcO 
-W**tTBi0r*) 0 , 03 ( b ) I4SIIS2 3 fc , 
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aran2o. x^yfm2 4axv : mm^4bco&. 

IliJiKtMltJil.. 03 (a) tz&tXllZ* 
Tfc^ i«BlP<i23a%«Mi*:«WK23«>*€E* 

*. ifc. 03 (b) fcstidic, m«2 3congn 

U -*i i 2 3 b t T X ? ? 7W 2 
4^fflCtel!rtl)J;9K : 5r^-CV^|, <> -f&;b*>, IBS 

0<7)+'tW)S^fti^^^^2 0 aSrjItTX? 
?:/»l*2 40±HHK«*aSfl.Sk. X?57*SBtt2 
4 <7>±ffl!lffi£#C: l/W%i&t) i fetf& . =5: 

*$. Z?7?m2 4i5£V ! Wm2 0<r)msXf\'2 

[00 303 IIS2 3<7)Tm^mWz^^U 

tzbiUi. *)V?vW&. *y$y®$Z. x 
**S/i». ^'Jt-m^-zMPVA) &k*cD8i 

[003 1]»Hft«22i±. tzblU. -fe7$?X^<0 
S^ttfWffMSft-CfcO. £<0«l8*2 2H«Rtf> 
*fMfcoa8&SW2 6tCioTft»^ai 2<0±«ll 2 a 
fciSS^-CV^. aaS8OT2 61i. t&S1R2 2<D4M> 

&. fe$i«2 2j±±tiii 2eL<vmmzm> 
*im?i>&. tiz. iimm2 2tzMi2aLt(omz 

li, #jS68ff2 6fc:**JSLT, fck;L(f. 34^x7 
[0 0 3 2] teS#«22£&8gfil 2«0i»l 2aK 

*r u-csmeffifc t , fe»m 2 2 1 ±« 1 2 a t £5¥i± 

»«2 5"C)l»t**Jak'r4ikfcJ: , 3. yjyrg 
g 1 4 fcfcBExT LT ex h yo y F 1 4 b 

en a 2 am* kti**-* 6 fc . ffEStf 2 1 *«5Wt«« 

2 5W«7n*Ka»^^-C«»«2 2£T#C:# LT(f . 
•Ifl^ 57&H2 4 LTBtS. iO«3B*» 

4>i/'jyyg*l 4^§Ex7<7>&*££fM:t6k. 



5!ttgm2 5tf)£7C7lK<k-5T. «S««2 2{i±#U 
ZtibbhlZZty 7SPW 2 4 i ±#t 5 . 
[0033] Weim 3 (i. 7 7 y 5Wf 4 eO«tttf>T 
JBffl4bCH»SiiT^4. £f)8f«ia3{4. 
/WKCJKfcSftTfcO . T«C3S«OWeH3 a frfll 

*-o^&. Bf®xft3(±, mmm^ixm. mi 

yf7b'J?X (*S£ffl) ifr#>»«ti£&-^-tfy 
*>I>U4, SBS*. /^W^yHWWt 
*m££#f6 , >l'*y1M^ *5$yflJBi* x,-K*y 
fflB&. *yt'-m?-;KPVA) &k'<7)®lia s *> 

TCtt£#t*7 5ys'isw4fciijs£«3*u 7 
7 y »t4 cftnw 4 wt^5 ^27 

^*>*>. 3=3**-? 1 3fcJ:t/ffi^*l 2<7)il 

iiii:att^nfc»«e<ojiitaw2 8tt, wiw»6 1 
cov t wmizmmzti. mmm 2 8 tctstt 

^ti7ta«7*5 x 2 7 li7 7>y'it!4 60±ffiffl4 c fc 
JSttUTfc 0 . i 0 , 0f*X*3(im««J®6 1 
fc»«SI5tt28. a«7'5i^2 7fcJ:tX7 7y^«4 

[00 34] W«lA3{i. fckt(f, H4K7irrJ:3 
[z . BfSffl 3 a ti+iMfttSt LT a^WrftlE-C«tt t T 
V^. 4fc. »ftgP«l 2C0±»1 2at->i-^Wfl 
±BtML-CWeffi3 a<0«iS»i:H*K««»L"CV^. 
izbx.lt. «J«a5»l 2C0ZttX7^^"'l 6^)JRi)ft 
tH6»*IBW*ik'C±JMl 2 a^«/jN=S:««*o< 
0*-f-k* 5 t'#.&„ iridic;. ?9f«Xft3^'C«l 
*s<7 x -^Wct)±HCM UT«4\ftKTlft$ tt £ 
k {c± 0 . Bfgxm 3 ^gfffiffi 3 a SrBr€<OlmllHj F 
Wi-AWC!f tftttJtlSfc, 9feffi3 aO^x-A 
wic*hTI>l^!iW^fflffi«s^H4t*-riat:. Sf 
JgXft3c0^{i^|filfcffi;i,E^c0fflJSk : Srl> < , i» 
fctf). x -^NWlr^f IglA 3 LT Xtt*[6]l^lJ) 
§-ttTWliTK^ffo^(C. 05 (a) <OttJB*»fe05 
( b ) K#iW&EL ^W^ffl^SOffi«{iB5- 

^k^4. *iut^jst^s»fe^si-cta. Sf®XM 

3^ST6S3 acO-ai^^WlOx-MWcT)*®^ 
[0035] mi?mi)S6 1 14, XISL^o-^ 'J i^'g 

y m 5 1 a«77 >- 1 2 k o^tm^wmESr mst 

2tc0ia(c«E^enWI>-Iktj;oT. ffilSia3{: 
^^9^»«2 4k<0BllcJ4«fi«* t »t , t4. wnt 
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ffijflf*. -mi LTti, atfJ*E#DC150V, & 
^tti^)l;ffi* { 2-3A. WAfctfl, 2. 5, 10, 
2 0. 5 0jusOV^*»fcSSe=r8eSrt,«5*flOTL 

[0036] mw«jS6 1 ell, *#fl<o*»i*aj#iift 

tLT«Ol;efilt6 2^«i^Tfc , 9. .Ltf)1E6it6 2U;. 

ft 6 3 (imwmid 6 1 caai & vac&'ft . •> x - 

AW<0f|ffl£igiii UrgfJgIft3 i:tfiE1g2 3 

[0037] xyy-m&mw.7 1«, X7'j-^±te 

<0amft2 0Ott»yX;P2 0afc:flBft-r6. x?y- 

[0038] ®B?8f*£gB8 1 tt, WZmE L^ttl 

LT> Jtt^tf. ?Sl?i£&£Ui&fb«(cS^J£llII 

[0 0 3 9] 3yhn-75 511 ffl&HBltf)£tt£ 

*fLTftM1^5 1 s^tii^LTWgIM3«[silggc5- 
MN I , Zib'7-fA'5 2 tit LTftlfJflfW 5 2 s sai 

*LrwBi^3oz«rtriai<oiaa«»S!i»*ffi\ r 

-30H« 94 X 5 3 fc*t LT MM# 5 3s SrliJTJ LT 
?x-/\w*>BMHK*IIIIU X»F9-fA54fc«L 



L, Jol^y Kgf!2^mj)?ftELfc«l:tfX5'J-SL 
[0 04 0] 4fc. 3yho-7 5 5«i. 1BJIWB6 1 

6 1 comm t 6 2 i> J: tfffifitft 6 3*^ COUSE 
flft^ 6 2 s *j J: vmmjgfitfflfl-^ 6 3s A^'A^J £ ti 
h> 3yhn-755li, cn^»«aflft^-6 2si5j; 

v%%m%m&b 3 s car*, vc . mmt&w 1 

fcMW-TffifcfcoT^*. ftf*WC<i, «8Sfifi^6 2 

-t62s£74-HVs; -ytm^l LX zmV-X*-? 
1 80Mfll Lfc 0 - mSfflfi-f 6 2 s 4^ttm^ffit5i« 

3 s Tussft&msffi. wmmvimizm^ 

[004 1 ] 3>-ha-7 5 5{c^§iTJt3yhD- 

^WSfiififfi^ 6 3 s Lfc "J t * . 
[ 0 0 4 2 ] iEUWttl 1 J: &9fO»^ 

^•y^yi/L. ^x-^r-^4 5 SriEijLTfiff^ 
HIiaS-OxWNW^IsBES-fti. -7i-Ar- 
7>4 5 2r XWUmzftm IX. 7 7 VVUA (cW Oft 
tt ^iiJtffieifl: 3 S: ^ x -> i^TWSr^firBtcfi 

W*XR3S:BfSg^)IiNEISrC[ilftS*4. 
Ift32r0«§-fr-|,fc. 7 5>^*«4fc:aEBS<TJtiei» 
«2 2, ««ilS2 3fcctlA'^^7 7'g|5tt2 4t(IIlElB» 

*2 0fcH«*t:igfit4. 

[0043] C«R«*»6, X5'J-f*J6^B7 lfc<t 
l^m»?Rf*^Sia8 1 frhZtlZ'tlXyV - S Lfcitf 
WffSE L 2-il«$ft2 0rtc0«^/X;U2 0 a(C«J&-T 
•St. X^77*gP«24<^ffl*^X7'J-SLfcJ:V 

$ *T ft 3 <?)gf mm 3 a £ x W<7)^® fc« 

eizmhZitx. mm7-y>-2 7£'mtxmmi.m3 

Kv-f-fxol&fcEPJraU O-^0yg^M5l 
31 1 T X 7 7 7*HSff 2 4 IZTyXffin®.* . 
[ 0 0 4 4 3 $ hiz . i^'J >-^B 1 4 fcSExT^flt 
*&LT, iai^EpA2^(tr)fctrXhyQ>y K14b 
5rTK$*. 7.7 7 7'gP»2 4c0TB$:'>x->'NW{ctg 

•>x-A-f-7*;P4 5 t:xmjj^zm^cmm^-> 
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[0 04 5] CCT'. 06Ji. BfSSSl 1 K*J^"CBf« 
Xft3S-Z|ftfe-|fi]t:TK$-*» -)x-AW^)RlCgM 

tf&fflX'h*). 08ti07OHDfl«Jfc*;0-e*l>. 0 
7K*t±dft:. ^^5yW*f2 4«'>*-^WC»jfi 
3*ifc$KKMTfc. ^xw\wJ:fcttf&S*i.;fclDi?iK 

t . * fcli. ttftS*r*£ i k t J: DPiffik LXM^f 
&fc, 07t=*-fJ:?K. &BllMTi:.*?57l» 

m 3 a k OBKCtt'?* 775 w j&SfiR£ t T . 0 7 fc 
ffi-XoK.* *R«4H» »f»Ift 3 fcX? 5 7»tt 2 
4 («S«2 3) fc0Bfcrt*LTV**#» $£«4<7) 
ffitR0UII*K:**<. Lfc^T. X^9^W»2 
4*»^«S»R4lr^L , r8f»Ift3tiiHi4«aio *i 
UKST* 0 . X 9 y -fmt 2 4 ft>fettllK4 Srft UT 
Sf IgXH 3 ttttifWjc V * . 
[0046] ZCDtzfr. X? 7 7'gOT2 4*»^>W*Ift 

urwexft 3 t=aat&«ffi 1 1 fc . ti« E L + *»^> 
ha ttssmw^E L*?ri^-tgf®xfi 3 team* 

BI^EL^flM^ffltCioT-f^WkL. «W?gEL+ 

[0047] m»ffiEL+c0fi6iRl«±. 

k LTOX? ?7m 2 4 kUffik LTcOWeift3 k 

iz±% <ixa<ztx\ mmmmmE L+^stSR 1 

£11* LTffiffXJl 3 Ki«l*>*» i 1 < 
tfti 2tf*£<£o-t. WJ?m«Ot3:kAk"(i 

imt £ fitter i>$3<9«8??$ aj*s»WKit 3 z t tn- 

*t. *fc. ttSEi 2<0*£SH. ^-yrsbfcitf 

(r>*%Ztmg.i-&Ztl,z£<9. tSEi 2Sr-^fc-fS 
*>-y7°SwC0*££c9llSi. <t»£ffi 
fl^6 2s*^t#A>ixfc«M«ci s u -t**)^, Vfti 2 
tf-Jgfcfr* J 3 «ffi<ifl^6 2 s £7 ^ - KA'-y 
^fl-fkLTZffrtf-***-? 1 8(?)»JffllSrff-5Ck'C 

mtftM&O. lvmb+Mz&<^ MIX. 5MI 2 



x-mm^mmsamz-^m^tih z 
mz-mtT*. &g,mmmtti&i>mz~feizti 

ZbtfX'th. 

[0048] fclto X o Xlfi««^WIg^S 1 (i. 
IWBBMWEtflli'rv^. Sfet. iKflMUWfeSl 

7 'j - s l (c x z>m%<7)c M?mm.Mumwmm®m 
hffitxh*). vx-jwzztibwmmimtsxv 
it^mmm<m^Mzx^xmmthzt (ot. 

3 a nmm%m£bwmmmmb<?mitmi.z£~> 
xmmmT-Zfr o zbi>x-z&. iimtffnmmmw 1 
it. wmmxvwmmmam&ftmzi'>x& 
miwmx'ZiKtb. wmmmM. **v>uu 
««?9fis^^ * ffl ^ ssatt Jt^T ti h Mz&mm 

mmnfrzmi ^mmmmzit<xi&< t z k im 

S^k^T^S. 

[0049] OT, *saBB!Bt:ffi*sffasga 1 
txizmm itz^&zmizmai-i . 

[ 0 0 5 0 ] 09(1. *^Hfl«*«f*SS<OiSi^^ 
-||^fe^®W*l.»S7°o-bXS^*-tXg0t'^ , ). 0 

^^SiW-*. 01 Otc^-fi^fc. /ikxJf. 

m^LZ^miim&mmm'S.Bi&ztix^h. tzb 

kt(i\ v'jnvK^P (Si0 2 )^%£AI8NfiK 
M10 2£. tzbUi. SUSmt LTTEOS(tetraet 
hylorthosilicate) Jffl^tftECVD (Chemical Vapo 
ur DepositionJffitiO^-fS. 01 lfc^ 

ttoiz. vx-w*mim,m!$iiznih3>97 

h*-;H 0 3fcJ:l' f ^x-/\w<7)^$!|4!it£tJt«Jik« 

m&£xfx.-y^vytmzft^xmm-z>. 

ffl«10 4c0-^${i. £k£!f. 80 0nmgST'S> 
4. 

[005 1 ] iR^-C. 01 2t*i-idt. a'U-^RI 

o 5 zmm&m 1 o 2 co^ffifc x ts? 9 y 

10 3, StKffl« 1 0 4 rttc^^-f^. . -^)A'iJ ^Jg 3 
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05kL fcfcitf. Ta.Ti, TaN. T i N^WW 

y yfrnw. nm&Bgmm&mwv 

D(Physical Vapor Deposition) mzX*). tzbtli. 
1 5nmmtS0K»TMl*tt. Ay-^JR3 0 5(i. £ 

a£«jfrt**ra>wBigttSRi o 2+cuaiw-4*>£ 

ttR 1 0 2*^ 'J 3 yBHfcRoJ: 3 Mi^ 
rn-t^PRlTftl). 

[0052] &UT\ H 1 3 fcijt-tf-J: 3 Ay -VK 1 

**^-HIBl0 6*4i»W>^-y *i£CJ:0. fcfci 
If. 1 5 0 n m8K0W?jn£?-£ ( ^D-feX P R 
2) . i^-HRl 06J4. iH£EilJfl»*$J:tf3:'*7 

9 h+->n o 3 a xifsmmm 1 o 4 *s*>&tr «t 3 

K, ^'y-VHl 0 5±teHW»^**4H«l 0 7£. fc 
i: itf . 2 0 0 0 n mffig&imVMjSL-th . 1 

0 7tt, m Kit. m»^< y^ifcfcfctt&W?.* -y* 

TMLtiiiu. frfc. y-FRl0 6li£«RlO 
7fcHWt"f* (7n«PR3) . 
[0053] HI 5I1&WR1 0 7£Ay-Y-K 

1 o 5±t»«LfcSjaro-«:^jiif<!o^««ia«Bf 

fflcOi£*0-C** . 1 1 5 K^-t X o t,Z . 1 0 7 

oSlffitcli. 3>?n*-/H0 3iiJ:liWil 
0 4^Oll*a^C0^t» fctitf. 600nmiS 

/f HWfciiR 1 0 2±K#£f 4ifc*rar£«i 1 0 7 
fcJtmy-VHtl 0 5<0Bfe*Sr<fl^t«tt»f*"C{i*< . 

■feXfcjfc4->T. 121 6{w^-TJ:dt. &JSR10 7O 
«B(CTHMI1 0 8*J&&tl (7D«PR4 ) . 

^o*ij<ki? i o 8i±. &mm i o 7 zmmz&w, 

(HI) <0tt«^*tt»f*f1sffi£*SOT*tt»*fc$r* 

[0054] ^wmm i o s^js^aji. fc t 
i o i<rmmizm.imzwmL.xwmmm- 

i(cuo) ittwmm i o 8 a*:, fiso^rffi 

fcLT. &«R1 0 7*>£ffl(c, 

HUB. KflSfatBL JHB£ttXtt>6*«ll. 



®mti.tf&m 1 0 7 » «tS6^S* ? Jt 

[ o o 5 5 ] *%0^wa*?£Tii. &mm 1 0 
7<oflaJt»jss<ifc^iftssRi osw^aHRHtHs 

#t4 (7DWPR5) . *tt!BKl 0 8*)aHRW$r 
B**tt. ±Co»KSaEai(cJ:orffd. frfc. ttflW 

y-£ffl^4. fcfcitf. JHBMfc**. ffittft. 

■?yfly&cDm%mk*$tJi>cozm?l. £ 
-f, >7x-AWS:gfe^Sl<7)^x-/\r-7>4 2lz 
**v*y7l. mfS^ELfeilX^^y-SLSr^x 
-y \ W±fctt» Ufird* EWEt & SFSI* 3 ts X 1>'X ? 

5 7tm 2 4&z mnmzT<& z^x^*-; wizim 

3 k 2 3 k OIB tna^ <^«ES: WJnf S . =5r 
[0056] ;.IT\ 121 7lt±.m<r)Vtmz$)Z>X7y 

fw& 24im\,z&nhmm?v*A*7fitm$Mx-h 
-fm&mx'h h . m 1 1 iz^x ? tc. x ? 5 2 

4tt£Tii. 0lK^-&«ffi«2 3<Oflta52 3b*»^5 

y-sLfej:tfm)B?REL^«*&$^-c. x^y-sL 
fe mm$m utzyjfmt 2 4 $rii3§ ixx? 5 

ya5«24c^H*^^xWNW±t:flt|&S^I,. ^iB 
R 1 0 7±t3»«Snfc^«MR 1 0 8*4, «»?RE L 

10 7S«|jat&«lO*aiJ4«W!$fifc«!BK*i. - 

^jsmi 0 7W4mcS* < {ai:^k'«i^•r. ±te 

<0«Sffl-6 2<0*-*Lfc*8MBi. fi<3cSLfc*4 
122 5 ti, *Htt^®0«»1g^5f®ro-b^ 

(ctj matt 6 2 - ^ - 1 it maii^-^i^^-r 

[00 57] X7y7%tt2 4cr>\s\mzLt:tf'>X. ®. 

*f^fflt«to-c^iMiMiio8«)as^at«-. t**)^. 

^JlR 1 0 7 ^flSS±<7)*iMBR 1 0 8*»4>^«W(cl^ 
*5iiTVK. I2l8^-rj;dtc, W®Xi3 
f+iSt'tl, SffiIft3co«tIW!ifc£#ffl. W 
affifi P TcO«S(WI^4#fflfc X o T^JSR 1 0 8 

[00 58] ^«0J;3{CLT. ^ki.tS'. 019(C^f 
i3t. ^JBR 1 0 7 O0»±cmS*ut^SttWS 1 
0 8A«1RWKI**S*LS t , *Wtm 1 0 8A<S»?W 
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[0059] 1 0 7 j^^ffltRjiJ-t 6 k s H\3X 

***iwio7®«a«whft9^(cjgai't* (to 

MPR5) . £afc&atfltiKBL*>fl$l& 018 
tc^t i 3 fc. TOMSK l 0 84^3*ifcff#T"&£ 
£JRI» 1 0 7 *>fl3Wi. 1 0 7 

ft-th. ;W:ioT, &»B10 7«Hctt-?-f-*-*iE 
fe- frcSft. .TO-e^Xlffe- ti. ill 7fc*L 
Jtckdt, ifdl 0 7e^ffi*^WBMELSrjI-5T 
Wm. 2 3 fcSDh., JJELfcHS i 2 t %h . 
[0060] JbS&LfcJ: 3 1. &JIffii 1 0 7 £»jfct4 

,19. tt«£#jJDjS£*xl>. mflfiSELSrftL 

■caw$-*fctf>« n®k t-to&s§i i o 7 t^ffit t 

TOflfeiJI 3om(iil#--5gOi^ fflfS68t#S 

EifiikLTOSfex£3 
KttLT. Hffik tT^AWHl 0 7OIHflt:±6«S 
0SES§OH (&JSJ8I1 0 7O0fltt>feft>'C(>lKttt#e> 

*«<Dit^*»fe» v*JRfc»aiaLK;tf*:$ < 
TfflflaWWft*. -ok£. H2 5fc*5wc. PIT' 
^■ti PC, ±ieo«?Til+6 2 tfc*8MKi± 
dOio&fWBtJ^Ts &JS$S1 0 7 

[006 1] XteoftfflKJ: oTs 1 0 70fl& 

^TLfc^RRl 0 7«oaffltt. fefcttr. 02 
3 fc. &«JS 1 0 7<o0fl»T&-jfcaWt:»#t4 

tonus lost &mm i o 7 nthmtw&ntitzmv) 

[0 0 6 2] 02 HC^-ridlC, ZCD&mf$ 

1 0 7 O^ffitffiJgXfi: 3 13 J; t/x ^ U - S L +offiS 

«Mf^ffl*^L^«»a^ef** j aff-ri. (row 

P R 7 ) . lOk § » »#**TOWI*« 1 0 80«S«W 

flusR i o 8*««j»a^TOs*is k » . ±amm 
mizzmzzti. ^(OTifZhhmmm^mtnL. 

BBIlcJtMLTttWJBjWIbWi. TOMSK 10 8# 
££H*3ftfciifo£"C&llR 1 0 7 SrfllrtW*JH<0*ffi 
Sttft^k&l.. ^)flk|5|B#t3 s mait6 2T' ; E-^- 

LJtmssti. 02 sfcfcwt p i<oiag*^±#t^« 

eSffli. TOMSK l 0 8(^*tffr>tl#Lfcft, M 
O^SSbWR* k&SP 2 T • ijrti%rea*ffi k & 4 , 

zztxcoy^-^x^zx^x . £SKi O7onffio&j 
jiBiafloTffl-ftiisrr-r*. 



nmt^mzmmi'-h&Ti'Z.hZh.tzm&Tfo 
h . m%<M&mmmzitKx ®v mie* -cm 
mtm z k a*c* i> . zoz k a, #^«wsfa 

k LTJtR L-Ti>X:7 7 ••/ f-<0fi*. Riaf fnttffi. f 
-f •/v-y^xn-i/a >-offi«&k'offiT'#?gfc:WfiJ 
T'&l>. §£C teV^PlE^jT'W®Srff3ikA*r# 

mw%&m<m%cDit¥mwfflmx'immz 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE, AND METHOD AND DEVICE FOR 
POLISHING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing method, a 
polishing device, and a manufacturing method for a 
semiconductor device, where occurrence of dishing or erosion 
is suppressed in a planarizing process for polishing a metal 
film to constitute wiring of a semiconductor device having a 
multilayer interconnection structure. 

SOLUTION: A process (PR4) for forming a passive state film 
on the surface of a metal film which prevents electrolytic 
reaction of the metal, process (PR5) where a protruding 
passive state film present on the surface of metal film which is 
generated by filling a wiring channel is selectively removed by 
mechanical polishing so that the protruding metal film is 
exposed on the surface, a process (PR6) where the exposed 
protruding part of the metal film is removed by electrolytic 
polishing, so that the rough surface of the metal film generated by filling of filling of the wiring 
channel is planarized, and a process (PR7) where a metal film present on the insulating film of the 
metal film whose surface is planarized is removed by electrolytic composite polishing, where 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] So that the process which forms the slot for wiring for forming wiring in the insulator layer 
formed on the substrate, and said slot for wiring may be embedded The process which forms the 
passive state film which demonstrates the operation which bars the electrolysis reaction of the metal 
membrane concerned in the front face of the process which makes a metal membrane deposit on 
said insulator layer, and the metal membrane deposited on said insulator layer, The process which 
mechanical polishing removes [ process ] alternatively the immobilization film on the heights which 
exist in the front face of said metal membrane produced by the embedding of said slot for wiring 
among the passive state film formed in said metal membrane, and exposes the heights of the metal 
concerned on a front face, The manufacture approach of a semiconductor device of having the 
process which carries out flattening of the irregularity of the front face of said metal membrane 
which removed the heights of said exposed metal membrane by electrolytic polishing, and was 
produced by the embedding of said slot for wiring. 

[Claim 2] the electrolysis compound polish which compounded electrolytic polishing and mechanical 
polishing for the excessive metal membrane to which said front face exists on said insulator layer of 
the metal membrane by which flattening was carried out ~ the manufacture approach of a 
semiconductor device according to claim 1 of having further the process which removes and forms 
said wiring. 

[Claim 3] Said electrolysis compound polish is the manufacture approach of a semiconductor device 
according to claim 2 of compounding electrolytic polishing and chemical machinery polish. 
[Claim 4] The barrier film which consists of a conductive ingredient for preventing the diffusion to 
said insulator layer of said metal membrane so that said insulator layer top and said Mizouchi may 
be covered after forming said slot for wiring is formed. The process removed until said barrier film 
exposes to a front face the excessive metal membrane which exists on said insulator layer by said 
electrolysis compound polish, after carrying out flattening of the heights of said exposed metal 
membrane, The manufacture approach of a semiconductor device according to claim 2 of having the 
process removed by said electrolysis compound polish until said insulator layer exposes to a front 
face the excessive barrier film which exists on said insulator layer. 

[Claim 5] Make the electrolytic solution intervene between the polished surface of the abrasive tools 
which have conductivity, and said passive state film, make said metal membrane and the barrier 
film into an anode plate, and said abrasive tools are used as cathode. Impress an electrical potential 
difference between said metal membrane and the barrier film, and said abrasive tools, and said 
abrasive tools are moved to it relatively [ front face / of said passive state film ]. The manufacture 
approach of the semiconductor device according to claim 4 to which elution of the heights of said 
metal membrane which removed alternatively the passive state film formed in the heights of said 
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metal membrane, and was exposed from said passive state film removed alternatively is carried out 
by the electrolytic action of said electrolytic solution. 

rriaim 61 The manufacture approach of a semiconductor device according to claim 5 of making the 
Eode member to which the electrical potential difference was impressed between ^ *»« 
tools Contacting or approaching said metal membrane and the barrier film energ.zmg on said metal 
membmne and said barrier film, caring out monitoring of the current which flows from said 
Sode member to said abrasive tools via said said metal membrane and said barrier film, and 
maSingTance of polish of said metal membrane and the barrier film based on the magnitude of 

K^'SS^PPtoadi of a semiconductor device according to claim 5 of making the 
Kde member ?o which the electrical potential difference was impressed between said abrasive 
tS^SXwo^ said metal membrane and the barrier film, energizing on sard metal 
membrane and said barrier film, carrying out monitoring of the magnitude of the ele :ctr.c , resistance 
Generated between said electrode members and said abrasive tools, and managing advance of 
9 ponsTo^dS membrane and the barrier film based on the electric resistance value concerned. 

TCIairn 81 The manufacture approach of a semiconductor device according to claim 5 of making the 
Kca^K«t containing a polish abrasive grain intervening between the pol.shed surface 
o? sSd ab?asive tool, and said passive state film, and removing said passive state film alternately. 

TCIairn 91 The manufacture approach of a semiconductor device according to claim 5 of removing 
a d Excessive metel membrane and barrier film using a different chemical-polishing agent with a 
SS^h^lish rate to each ingredient which constitutes said metal membrane and sa.d 

rciaim ['mVSmfnufecture approach of the semiconductor device according to claim 5 made lower 
hantoe ele^icTpotential difference which impresses the electrical potential difference impressed 
Seen said bar ier film and said abrasive tools at the process which removes sa.d excess.ve 
S film between said metal membranes and said abrasive tools in the process which removes 

[Oaim W^S^ Process which forms said slot for wiring has the process which 
[ ^te£!EE£f* connecting the impurity diffused layer or wiring formed in *e lower layer 
S insulator layer, and wiring formed on the insulator layer 

slot for wiring, and embeds a metal in said slot for w.nng is the manufacture approach of the 
SSS device according to claim 2 which embeds a metal with sa.d slot for w.nng m sa.d 

fcia^l'The manufacture approach of the semiconductor device according to claim 11 which uses 

coppTr for SI ingredient of said wiring, and embeds copper in said slot for w.nng and 

contact hole usinq an electroplating method. m 

[Clain Tl3] The manufacture approach of a semiconductor device according to cla.m 4 of us.ng 

either Ta Ti, TaN and TiN for the formation ingredient of said barrier film. 

[Claim 14] Said passive state film is the manufacture approach of the semiconductor dev.ce 

according to claim 1 which consists of an oxide film which oxidized the front face of sa.d metal 

Sm^The manufacture approach of the semiconductor device according to claim 14 which 
supplies an oxidizer to the front face of said metal membrane, and forms said ox.de film. 
[Claim 161 Said passive state film is the manufacture approach of the sem.conductor dey.ce 
acconding to claim 1 which forms the film which consists of an ingredient which demonstrates the 
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operation which bars the electrolysis reaction of the metal which constitutes said metal membrane 
on the front face of said metal membrane. 

[Claim 17] Said passive state film is the manufacture approach of the semiconductor device 

according to claim 16 which forms in the front face of said metal membrane either the **** water 

screen, an oil film, the antioxidizing film, the film that consists of a surfactant, the film which 

consists of a chelating agent and the film which consists of a silane coupling agent. 

[Claim 18] Said passive state film is the manufacture approach of a semiconductor device according 

to claim 1 with high and electric resistance and a mechanical strength lower than said metal 

membrane. 

[Claim 19] The abrasive tools which have a polished surface and have conductivity, and an abrasive- 
tools rotation maintenance means to rotate and hold said abrasive tools centering on a 
predetermined revolving shaft, The rotation maintenance means which holds a ground object and is 
rotated centering on a predetermined revolving shaft, The migration positioning means which 
carries out migration positioning of said abrasive tools in the target position of the direction which 
counters said ground object, A relative-displacement means to make the polished surface-ed of said 
ground object, and the polished surface of said abrasive tools displaced relatively along a 
predetermined flat surface, Polish equipment which has an electrolytic-solution supply means to 
supply the electrolytic solution on the polished surface-ed of said ground object, and an electrolytic 
current supply means to supply the electrolytic current which makes an anode plate the polished 
surface-ed of said ground object, and flows from said polished surface-ed to said abrasive tools 
through said electrolytic solution by using said abrasive tools as cathode. 
[Claim 20] Polish equipment according to claim 19 which has further an abrasive material supply 
means to supply the chemical-polishing agent containing a polish abrasive grain to the polished 
surface-ed of said ground object. 

[Claim 21] Said electrolytic current supply means is polish equipment [ equipped with the DC power 
supply which impress predetermined potential between an energization means for it to be arranged 
possible / contact to the polished surface-ed of said ground object /, or possible / approach /, and 
to energize to the polished surface-ed concerned by making the polished surface-ed of said ground 
object into an anode plate, and said energization means and said abrasive tools ] according to claim 
1. 

[Claim 22] Said DC power supply are polish equipment according to claim 21 which outputs the 

electrical potential difference of the shape of a pulse of a predetermined period. 

[Claim 23] It is polish equipment [ equipped with the conductive electrode plate which said abrasive 

tools consist of a conductive wheel-like member, and the annular end side of the member 

concerned constitutes the polished surface, and said energization means is isolated with the 

abrasive tools concerned inside said abrasive tools, is formed in it, is held by said rotation 

maintenance means, and rotates with said abrasive tools ] according to claim 21. 

[Claim 24] Said electrode plate is polish equipment [ equipped with the scrub member which has 

the field which carries out the scrub of the polished surface-ed concerned to the side which counters 

the polished surface-ed of said ground object ] according to claim 23. 

[Claim 25] Said scrub member is polish equipment according to claim 24 which supplies the 

electrolytic solution and/or the chemical-polishing agent which are formed from the ingredient which 

can absorb the chemical-polishing agent containing said electrolytic solution and a polish abrasive 

grain, and can be passed, and are supplied from said electrode plate side to the polished surface-ed 

of a ground object. 

[Claim 26] Said abrasive tools are polish equipment according to claim 21 energized through the 
energization brush which is held by the conductive member connected with said rotation 
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maintenance means, and contacts said conductive member to rotate. 

[Claim 27] the electrolyzed metal with which said electrode member was formed in the polished 
surface-ed of said ground object -- receiving -- ** -- the polish equipment according to claim 23 
which consists of a metal. 

[Claim 28] Polish equipment according to claim 19 further equipped with a current detection means 
to detect the value of the electrolytic current which flows from the polished surface-ed of said 
ground object to said abrasive tools. 

[Claim 29] Polish equipment [ equipped with a resistance detection means to detect the electric 
resistance between said electrode member in which it went via the polished surface-ed of said 
ground object, and said abrasive tools ] according to claim 23. 

[Claim 30] Polish equipment according to claim 29 which has further the control means which 
controls the location of the opposite direction of said abrasive tools and said ground object based on 
the detecting signal of said current detection means so that the value of said electrolytic current 
becomes fixed. 

[Claim 31] It has the abrasive tools which have the polished surface which contacts while rotating 
all over the polished surface-ed of a ground object. It is polish equipment which is contacted making 
said polished surface rotate said ground object, and carries out flattening polish. Have an 
electrolytic-solution supply means to supply the electrolytic solution on said polished surface, and 
said polished surface is equipped with the anode plate electrode and cathode electrode of said 
ground object which can be energized to a polished surface-ed. Polish equipment which carries out 
flattening polish of the polished surface-ed of said ground object by electrolysis compound polish 
which compounded electrolytic polishing by said electrolytic solution, and mechanical polishing by 
said polished surface. 

[Claim 32] Polish equipment according to claim 31 which carries out flattening polish of the polished 
surface-ed of said ground object by electrolysis compound polish which has further an abrasive 
material supply means to supply the chemical-polishing agent containing a polish abrasive grain to 
said polished surface, and compounded the chemical machinery polish by electrolytic polishing by 
said electrolytic solution, said polished surface, and said abrasive material. 
[Claim 33] Make the electrolytic solution intervene, force the polished surface of conductive abrasive 
tools, and the front face of the ground object with which the metal membrane was formed in the 
front face or the inner layer at least, use said abrasive tools as cathode, and the front face of said 
ground object is made into an anode plate. The electrolytic current which flows from the front face 
of said ground object through said electrolytic solution to said abrasive tools is supplied. The polish 
approach which carries out flattening of the metal membrane formed in said ground object of the 
electrolysis compound polish which was made displaced relatively along a predetermined flat 
surface, rotating both said abrasive tools and said ground object, and compounded said electrolytic- 
solution **** electrolytic polishing and mechanical polishing by said polished surface. 
[Claim 34] The polish approach according to claim 33 which carries out flattening of the metal 
membrane formed in said ground object of the electrolysis compound polish which the chemical- 
polishing agent which contains a polish abrasive grain with said electrolytic solution was made to 
intervene between said polished surface and the front face of said ground object, and compounded 
the chemical machinery polish by electrolytic polishing by said electrolytic solution, said polished 
surface, and said abrasive material. 

[Claim 35] The polish approach according to claim 33 of the laminating of two or more film which 
becomes said ground object from a different ingredient being carried out, carrying out monitoring of 
the electrolytic current which flows from the front face of said ground object to said abrasive tools 
through said electrolytic solution which changes with the differences in the electrical characteristics 
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of the ingredient of each of said film, and managing advance of polish based on the magnitude of 
the electrolytic current concerned. 

[Claim 36] The polish approach according to claim 33 which impresses the electrical potential 
difference of the shape of a pulse of a predetermined period between said abrasive tools and the 
front face of said ground object, and supplies said electrolytic current to it. 
[Claim 37] The polish approach according to claim 33 which is made to approach or contact the 
front face of said ground object with which the electrode member was supplied to said electrolytic 
solution, and is energized to the front face of said ground object. 

[Claim 38] The polish approach according to claim 37 energized to the metal membrane formed in 
said ground object while rotating said electrode member with said abrasive tools and you made it 
displaced relatively to said ground object. 

[Claim 39] The polish approach according to claim 37 of managing advance of polish of said ground 
object based on the magnitude of the electric resistance between said electrode member in which it 
went via the front face of said ground object, and said abrasive tools. 

[Claim 40] The polish approach according to claim 34 of just electrifying the polish abrasive grain 
contained in said abrasive material. 

[Claim 41] The process which forms the passive state film which demonstrates the operation which 
bars the electrolysis reaction of the metal membrane concerned in the front face of the metal 
membrane formed in the ground object, The process which the electrolytic solution is made to 
intervene between the polished surface of conductive abrasive tools, and said metal membrane, and 
forces a polished surface and a metal membrane concerned, and impresses a predetermined 
electrical potential difference in between with said abrasive tools and said metal membrane, The 
polished surface of said abrasive tools and the metal membrane of said ground object are made 
displaced relatively along a predetermined flat surface. The process which removes alternatively the 
passive state film on the heights projected to the polished surface of said abrasive tools among said 
metal membranes by mechanical polishing of said abrasive tools, The polish approach of having the 
process which removes the heights of the metal membrane which said passive state film was 
removed and was exposed to the front face according to the electrolytic-polishing operation by said 
electrolytic solution, and carries out flattening of said metal membrane. 

[Claim 42] The polish approach according to claim 41 that make the chemical-polishing agent which 
contains a polish abrasive grain with said electrolytic solution intervene between said polished 
surfaces and said metal membranes, and the chemical machinery polish by said polished surface 
and said polish abrasive grain removes said passive state film alternatively. 
[Claim 43] Said passive state film is the polish approach according to claim 41 which consists of an 
oxide film which oxidized the front face of said metal membrane. 

[Claim 44] Said passive state film is the polish approach according to claim 41 which forms the film 
which consists of an ingredient which demonstrates the operation which bars the electrolysis 
reaction of the metal which constitutes said metal membrane on the front face of said metal 
membrane. 

[Claim 45] Said passive state film is the polish approach according to claim 41 that electric 

resistance is high and a mechanical strength is lower than said metal membrane. 

[Claim 46] The polish approach according to claim 41 which an electrode member is made to 

approach or contact the front face of said metal membrane, and is energized to said metal 

membrane. 

[Claim 47] The polish approach according to claim 46 of managing advance of polish based on the 
magnitude of the electric resistance between said electrode members and said abrasive tools. 
[Claim 48] The polish approach according to claim 42 of just electrifying the polish abrasive grain 



contained in said abrasive material. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the polish equipment and the polish approach of 
carrying out flattening of the concave convex accompanying the multilayer-interconnection structure 
of a semiconductor device, and the manufacture approach of a semiconductor device with 
multilayer-interconnection structure. 
[0002] 

[Description of the Prior Art] With high integration of a semiconductor device, and a miniaturization, 
contraction-izing of detailed-izing of wiring and a wiring pitch and multilayering of wiring are 
progressing, and the importance of the multilayer-interconnection technique in the manufacture 
process of a semiconductor device is increasing. On the other hand, although aluminum (aluminum) 
has been conventionally used abundantly as a wiring material of the semiconductor device of 
multilayer-interconnection structure, in order to control the propagation delay of a signal in the 
design rule below the latest 0.25-micrometer Ruhr, development of the wiring process which 
replaced the wiring material with copper (Cu) from aluminum (aluminum) is performed briskly. 
When Cu is used for wiring, there is a merit that it is compatible in low resistance and high 
electromigration resistance. In the process which used this Cu for wiring, a metal is embedded at 
the groove circuit pattern beforehand formed in the interlayer insulation film, for example, and it is 
CMP (Chemical Mechanical Polishing: chemical machinery polish). DAMASHIN which removes an 
excessive metal membrane and forms wiring by law (damascene) The wiring process called law is 
leading. Since etching of wiring becomes unnecessary and the upper interlayer insulation film will 
also become flat naturally further, this DAMASHIN method has the description that a process can be 
simplified, furthermore, dual DAMASHIN (dual damascene) which opens not only wiring but a 
contact hole in an interlayer insulation film as a slot, and embeds wiring and a contact hole with a 
metal at coincidence - in law, it becomes reducible [ still larger wiring processes ]. 
[0003] Here, an example of the wiring formation process by the above-mentioned dual DAMASHIN 
method is explained with reference to drawing 32 - drawing 37 . In addition, the case where Cu is 
used as a wiring material is explained, first, the interlayer insulation film 302 with which the impurity 
diffusion field which is not illustrated consists of silicon oxide on the substrate 301 which consists of 
semi-conductors, such as silicon currently formed suitably, as shown in drawing 32 - for example, 
the reduced pressure CVD (Chemical Vapour Deposition) -- it forms by law. Subsequently, as shown 
in drawin g 33 , the slot 304 in which wiring of the predetermined pattern electrically connected with 
the impurity diffusion field of the contact hole 303 and substrate 301 which lead to the impurity 
diffusion field of a substrate 301 is formed is formed using a well-known photolithography technique 
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and an etching technique. Subsequently, as shown in drawing 34 , the barrier film 305 is formed in 
the front face of an interlayer insulation film 302 and a contact hole 303, and a slot 304. This barrier 
film 305 forms ingredients, such as Ta, Ti, TaN, and TiN, by the well-known spatter. The barrier film 
305 is formed in order that the ingredient which constitutes wiring may prevent being spread in an 
interlayer insulation film 302. This is prevented, in order that especially Cu may have a large 
diffusion coefficient to silicon oxide and a wiring material may tend to oxidize by Cu, case [ whose 
interlayer insulation film 302 is / like silicon oxide ]. 

[0004] Subsequently, on the barrier film 305, as shown in drawing 35 , the Cu film 307 is formed so 
that the seed Cu film 306 may be formed by predetermined thickness by the well-known spatter, 
and may be shown subsequently to drawing.36 , and a contact hole 303 and a slot 304 may be 
embedded by Cu. The Cu film 307 is formed by plating, the CVD method, a spatter, etc. 
Subsequently, as shown in drawing 37 , flattening of the excessive Cu film 307 and the barrier film 
305 on an interlayer insulation film 302 is removed and carried out by the CMP method. Wiring 308 
and contact 309 are formed of this. A multilayer interconnection can be formed by repeating the 
above-mentioned process on wiring 308, and performing it. 

[0005] , 
[Problem(s) to be Solved by the Invention] By the way, in the multilayer-interconnection formation 
process using the above-mentioned dual DAMASHIN method, in the process which removes the 
excessive Cu film 307 and the barrier film 305 by the CMP method, since removal engine 
performance with an interlayer insulation film 302, the Cu film 307, and the barrier film 305 differed, 
disadvantageous profit of being easy to generate dishing, erosion (web thinning), a recess, etc. 
existed in wiring 308. When the large wiring 308 of width of face like about 100 micrometers exists 
in the design rule of 0.18-micrometer Ruhr, dishing is the phenomenon of the center section of the 
wiring concerned being removed superfluously and cratering it, and as shown in drawing 38 , since 
the cross section of wiring 308 runs short if this dishing occurs, it causes poor wiring resistance. 
When comparatively elastic copper and aluminum are used for a wiring material, it is easy to 
generate this dishing. As shown in drawing 39 , erosion is the phenomenon in which a part with a 
high pattern consistency by which wiring with a width of face of 1.0 micrometers is formed in the 
range of 3000 micrometers by 50% of consistency will be removed superfluously, and since the 
cross section of wiring runs short if erosion occurs, it causes poor wiring resistance. As shown in 
drawing 40 , wiring 308 becomes low on the boundary of an interlayer insulation film 302 and wiring 
308, a recess is the phenomenon which can do a level difference, and since the cross section of 
wiring runs short also in this case, it causes poor wiring resistance. Furthermore, it is necessary to 
remove efficiently the Cu film 307 and the barrier film 305, and it is required at the process which 
removes the excessive Cu film 307 and the barrier film 305 by the CMP method that the polish rate 
which is the amount of removal per unit time amount should become 500 or more nm/min. If it is 
necessary to enlarge the processing pressure force over a wafer and the processing pressure force 
is enlarged in order to earn this polish rate, as shown in drawing 41 , it will be easy to generate 
Scratch SC and the chemical damage CD on a wiring front face, they will become it, and it will 
especially be easy to generate with elastic Cu and aluminum. For this reason, when it became the 
cause of the fault of opening of wiring, short one, and poor wiring resistance and the processing 
pressure force was enlarged, disadvantageous profit that the yield of the above-mentioned dishing, 
erosion, and a recess also became large existed. . 
[0006] In case this invention carries out flattening of the metal membranes which are made in view 
of the above-mentioned problem, for example, have multilayer-interconnection structure, such as 
wiring of a semiconductor device, by polish, it can carry out flattening of the initial irregularity 
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easily, and is excellent in the removal effectiveness of an excessive metal membrane, and offers the 
polish equipment which can control generating of superfluous removal and the polish approach of 
metal membranes, such as dishing and erosion, and the manufacture approach of a semiconductor 
device. 
[0007] 

[Means for Solving the Problem] The abrasive tools which the polish equipment of this invention has 
a polished surface, and have conductivity, and an abrasive-tools rotation maintenance means to 
rotate and hold said abrasive tools centering on a predetermined revolving shaft, The rotation 
maintenance means which holds a ground object and is rotated centering on a predetermined 
revolving shaft, The migration positioning means which carries out migration positioning of said 
abrasive tools in the target position of the direction which counters said ground object, A relative- 
displacement means to make the polished surface-ed of said ground object, and the polished 
surface of said abrasive tools displaced relatively along a predetermined flat surface, It has an 
electrolytic-solution supply means to supply the electrolytic solution on the polished surface-ed of 
said ground object, and an electrolytic current supply means to supply the electrolytic current which 
makes an anode plate the polished surface-ed of said ground object, and flows from said polished 
surface-ed to said abrasive tools through said electrolytic solution by using said abrasive tools as 
cathode. 

[0008] Moreover, it has the abrasive tools which have the polished surface which contacts while the 
polish equipment of this invention rotates all over the polished surface-ed of a ground object. It is 
polish equipment which is contacted making said polished surface rotate said ground object, and 
carries out flattening polish. Have an electrolytic-solution supply means to supply the electrolytic 
solution on said polished surface, and said polished surface is equipped with the anode plate 
electrode and cathode electrode of said ground object which can be energized to a polished surface- 
ed. Flattening polish of the polished surface-ed of said ground object is carried out by electrolysis 
compound polish which compounded electrolytic polishing by said electrolytic solution, and 
mechanical polishing by said polished surface. 

[0009] The polish approach of this invention makes the electrolytic solution intervene, forces the 
polished surface of conductive abrasive tools, and the front face of the ground object with which the 
metal membrane was formed in the front face or the inner layer at least, uses said abrasive tools as 
cathode, and makes the front face of said ground object an anode plate. The electrolytic current 
which flows from the front face of said ground object through said electrolytic solution to said 
abrasive tools is supplied. You make it displaced relatively along a predetermined flat surface, 
rotating both said abrasive tools and said ground object, and flattening of the metal membrane 
formed in said ground object of the electrolysis compound polish which compounded said 
electrolytic-solution **** electrolytic polishing and mechanical polishing by said polished surface is 
carried out. 

[0010] Moreover, the process which forms the passive state film which demonstrates the operation 
which bars the electrolysis reaction of the metal membrane concerned in the front face of a metal 
membrane on which the polish approach of this invention was formed in the ground object, The 
process which the electrolytic solution is made to intervene between the polished surface of 
conductive abrasive tools, and said metal membrane, and forces a polished surface and a metal 
membrane concerned, and impresses a predetermined electrical potential difference in between 
with said abrasive tools and said metal membrane, The polished surface of said abrasive tools and 
the metal membrane of said ground object are made displaced relatively along a predetermined flat 
surface. The process which removes alternatively the passive state film on the heights projected to 
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the polished surface of said abrasive tools among said metal membranes by mechanical polishing of 
said abrasive tools, It has the process which removes the heights of the metal membrane which said 
passive state film was removed and was exposed to the front face according to the electrolytic- 
polishing operation by said electrolytic solution, and carries out flattening of said metal membrane. 
[0011] The manufacture approach of the semiconductor device of this invention so that the process 
which forms the slot for wiring for forming wiring in the insulator layer formed on the substrate, and 
said slot for wiring may be embedded The process which forms the passive state film which 
demonstrates the operation which bars the electrolysis reaction of the metal membrane concerned 
in the front face of the process which makes a metal membrane deposit on said insulator layer, and 
the metal membrane deposited on said insulator layer, The process which mechanical polishing 
removes [ process ] alternatively the immobilization film on the heights which exist in the front face 
of said metal membrane produced by the embedding of said slot for wiring among the passive state 
film formed in said metal membrane, and exposes the heights of the metal concerned on a front 
face, Electrolytic polishing removes the heights of said exposed metal membrane, and it has the 
process which carries out flattening of the irregularity of the front face of said metal membrane 
produced by the embedding of said slot for wiring. 

[0012] moreover, the electrolysis compound polish which compounded electrolytic polishing and 
mechanical polishing for the excessive metal membrane to which the manufacture approach of the 
semiconductor device of this invention exists on said insulator layer of the metal membrane to which 
flattening of said front face was carried out - it removes and has further the process which forms 
said wiring. 

[0013] By the manufacture approach of the semiconductor device of this invention, the passive 
state film is formed in the metal membrane which has irregularity in a front face, and the heights of 
a metal membrane are exposed to a front face by removing the passive state film mechanically. The 
heights of this metal membrane are alternatively eluted by the electrolytic action by the electrolytic 
solution by using the remaining passive state film as a mask. Consequently, flattening of the initial 
irregularity of a metal membrane is carried out. Moreover, in case the metal membrane to which 
flattening of the initial irregularity was carried out is removed by electrolysis compound polish at 
high efficiency, for example, wiring is formed, the excessive metal membrane which exists on an 
insulator layer is removed by high efficiency. If an excessive metal membrane is removed and an 
insulator layer is exposed, the electrolytic action of the part will stop automatically and the metal 
membrane embedded in the slot for wiring formed in the insulator layer will not be removed 
superfluously. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

The bl ock diagram 1 of polish equipment is drawing showing the configuration of the polish 
equipment concerning 1 operation gestalt of this invention. Drawing 2 is the important section 
enlarged drawing of the processing head section of the polish equipment shown in drawing 1 . The 
polish equipment 1 shown in drawing 1 is equipped with the processing head section 2, the 
electrolysis power source 61, the controller 55 that has the function which controls the polish 
equipment 1 whole, the slurry feeder 71, and the electrolytic-solution feeder 81. In addition, 
although not illustrated, polish equipment 1 is installed in a clean room, and the taking-out close 
port which carries out taking-out close [ of the wafer cassette which held the wafer as a ground 
object ] is prepared in the clean room concerned. Furthermore, the wafer carrier robot which 
delivers a wafer between the wafer cassettes and the polish equipment 1 which were carried in in 
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the clean room through this taking-out close port is installed between a taking-out close port and 
polish equipment 1. 

[0015] The processing head section 2 holds abrasive tools 3, makes it rotate, and is equipped with 
the abrasive-tools attaching part 11 holding abrasive tools 3, the Z-axis positioning device section 31 
which positions the abrasive-tools attaching part 11 to the target position of Z shaft orientations, 
and the X-axis migration device section 41 which is made to hold and rotate the wafer W as a 
ground object, and moves to X shaft orientations. In addition, the abrasive-tools attaching part 11 
supports one example of the abrasive-tools rotation maintenance means of this invention, the X-axis 
migration device section 41 supports one example of the rotation maintenance means of this 
invention, and a relative-displacement means, and the Z-axis positioning device section 31 supports 
one example of the migration positioning means of this invention. 

[0016] The Z-axis positioning device section 31 is connected with the Z-axis servo motor 18 fixed to 
the column which is not illustrated, and the supporting structure 12 and the main shaft motor 13, 
and has the Z-axis slider 16 with which the screw section screwed in ball screw shaft 18a connected 
to the Z-axis servo motor 18 was formed, and the guide rail 17 installed in the column which holds 
the Z-axis slider 16 free [ migration to Z shaft orientations ], and which is not illustrated. 
[0017] From the Z-axis driver 52 connected to the Z-axis servo motor 18, a drive current is supplied 
and the rotation drive of the Z-axis servo motor 18 is carried out. Ball screw shaft 18a is prepared 
along the direction of Z shaft orientations, an end is connected to the Z-axis servo motor 18, and 
the other end is held free [ rotation ] by the attachment component prepared in the column which 
the above does not illustrate. Thereby, the Z-axis positioning device section 31 carries out migration 
positioning of the abrasive tools 3 held at the abrasive-tools attaching part 11 by the drive of the Z- 
axis servo motor 18 in the location of the arbitration of Z shaft orientations. Positioning accuracy of 
the Z-axis positioning device section 31 is made into the resolution of about 0.1 micrometers. 
[0018] The wafer table 42 on which the X-axis migration device 41 acts as the tea king of the wafer 
W, The supporting structure 45 held for the wafer table 42, enabling free rotation, and the drive 
motor 44 which supplies the driving force which rotates the wafer table 42, The belt 46 which 
connects a drive motor 44 and the revolving shaft of the supporting structure 45, The processing 
pan 47 prepared in the supporting structure 45, and the X-axis slider 48 with which a drive motor 44 
and the supporting structure 45 were installed, It has the X-axis servo motor 49 by which the 
pedestal was carried out to the stand which is not illustrated, ball screw shaft 49a connected to the 
X-axis servo motor 49, and moving-part material 49b in which the screw section which connects 
with the X-axis slider 48 and is screwed in ball screw shaft 49a was formed. 
[0019] The wafer table 42 adsorbs Wafer W for example, with a vacuum adsorption means. The 
processing pan 47 is formed in order to collect the used electrolytic solution and liquids, such as a 
slurry. A drive motor 44 can be driven by supplying a drive current from the table driver 53, and the 
wafer table 42 can be rotated at a predetermined rotational frequency by controlling this drive 
current. According to the drive current supplied from the X-axis driver 54 connected to the X-axis 
servo motor 49, the X-axis servo motor 49 carries out a rotation drive, and the X-axis slider 48 
drives it to X shaft orientations through ball screw shaft 49a and moving-part material 49b. At this 
time, speed control of X shaft orientations of the wafer table 42 is attained by controlling the drive 
current supplied to the X-axis servo motor 49. 

[0020] Drawing 2 is drawing showing an example of the internal structure of the abrasive-tools 
attaching part 11. The abrasive-tools attaching part 11 is equipped with abrasive tools 3, the flange 
material 4 holding abrasive tools 3, the supporting structure 12 held for the flange material 4, 
enabling free rotation, the main shaft motor 13 which is connected with main shaft 12a held at the 
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supporting structure 12, and is made to rotate the main shaft 12a concerned, and the cylinder 
equipment 14 formed on the main shaft motor 13. 

[0021] The main shaft motor 13 consists of a direct drive motor, and Rota which this direct drive 
motor does not illustrate is connected with main shaft 12a held at the supporting structure 12. 
Moreover, the main shaft motor 13 has the through tube by which piston rod 14b of cylinder 
equipment 14 is inserted in a core. The main shaft motor 13 is driven according to the drive current 
supplied from the main shaft driver 51. 

[0022] The supporting structure 12 is equipped for example, with air bearing, and holds main shaft 
12a free [ rotation ] at this air bearing. Main shaft 12a of the supporting structure 12 also has the 
through tube by which piston rod 14b of cylinder equipment 14 is inserted in a core. 
[0023] The flange material 4 is formed from the metallic material, it connected with main shaft 12a 
of the supporting structure 12, the pars basilaris ossis occipitalis was equipped with opening 4a, and 
abrasive tools 3 have fixed to lower limit side 4b. The upper limit side 4c side of the flange material 
4 is connected with main shaft 12a held at the supporting structure 12, and also rotates the flange 
material 4 by rotation of main shaft 12a. Upper limit side 4c of the flange material 4 touches the 
energization brush 27 fixed to the conductive energization member 28 prepared in the side face of 
the main shaft motor 13 and the supporting structure 12, and the energization brush 27 and the 
flange material 4 are connected electrically. 

[0024] It is fixed on the case of the main shaft motor 13, cylinder equipment 14 contains piston 
14a, and piston 14a drives it with the pneumatic pressure supplied for example, in cylinder 
equipment 14 to one sense of the arrow heads Al and A2. Piston rod 14b is connected with this 
piston 14a, and piston rod 14b passed along the core of the main shaft motor 13 and the supporting 
structure 12, and has projected from opening 4a of the flange material 4. The press member 21 is 
connected at the tip of piston rod 14b, and this press member 21 is connected with it in the 
predetermined range to piston rod 14b by the linkage in which posture modification is possible. The 
contact of the press member 21 is attained at the periphery section of opening 22a of the electric 
insulating plate 22 arranged in the location which counters, and it presses an electric insulating plate 
22 by the drive to the arrow-head A 2-way of piston rod 14b. 

[0025] The through tube is formed in the core of piston rod 14b of cylinder equipment 14, the 
energization shaft 20 is inserted into a through tube, and it is fixed to piston rod 14b. It is formed 
from the conductive ingredient and the upper limit side is extended to the rotary joint 15 which 
penetrated piston 14a of cylinder equipment 14, and was prepared on cylinder equipment 14, piston 
rod 14b and the press member 21 were penetrated, even the electrode plate 23 is extended, and 
the energization shaft 20 is connected to the electrode plate 23 by the lower limit side. 
[0026] The through tube is formed in the core and the energization shaft 20 serves as a supply 
nozzle with which this through tube supplies a chemical-polishing agent (slurry) and the electrolytic 
solution on Wafer W. Moreover, the energization shaft 20 has played the role which connects a 
rotary joint 15 and the electrode plate 23 electrically. 

[0027] The rotary joint 15 connected to the upper limit section of the energization shaft 20 is 
electrically connected with the plus pole of the electrolysis electrode 61, and this rotary joint 15 
maintains the energization to the energization shaft 20, even if the energization shaft 20 rotates. 
That is, even if the energization shaft 20 rotates, the potential of plus is impressed from the 
electrolysis electrode 61 by the rotary joint 15. 

[0028] the metal membrane which the electrode plate 23 connected to the lower limit section of the 
energization shaft 20 consists of a metallic material, and is especially formed in Wafer W - ** -- it is 
formed with the metal. The top-face side is held at the electric insulating plate 22, the periphery 
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section of the electrode plate 23 has fitted into an electric insulating plate 22, and, as for the 
electrode plate 23, the scrub member 24 is stuck on the inferior-surface-of-tongue side. 
[0029] Here, drawing 3 (a) is the bottom view showing an example of the structure of the electrode 
plate 23, and drawin g 3 (b) is the sectional view showing the physical relationship of the electrode 
plate 23, and the energization shaft 20, the scrub member 24 and an insulating member 4. As 
shown in drawin g 3 (a), circular opening 23a is prepared in the center section of the electrode plate 
23, and two or more slot 23b extended to radial [ of the electrode plate 23 ] focusing on this 
opening 23a at a radial is formed. Moreover, as shown in drawing 3 (b), fitting fixing of the lower 
limit section of the energization shaft 20 is carried out at opening 23a of the electrode plate 23. It is 
spread all over the scrub member 24 through slurry and electrolytic-solution fang furrow section 23b 
supplied by considering as such a configuration through supply nozzle 20a formed in the core of the 
energization shaft 20. That is, if a slurry and the electrolytic solution are supplied to the top side of 
the scrub member 24 through supply nozzle 20a formed in the core of the energization shaft 20 
while the electrode plate 23, the energization shaft 20 and the scrub member 24, and an insulating 
member 4 rotate, a slurry and the electrolytic solution will spread in the whole top side of the scrub 
member 24. In addition, supply nozzle 20a of the scrub member 24 and the energization shaft 20 
supports one example of the abrasive material supply means of this invention, and an electrolytic- 
solution supply means. Moreover, the electrode plate 23, the energization shaft 20, and the rotary 
joint 15 support one example of the energization means of this invention. 
[0030] The scrub member 24 stuck on the inferior surface of tongue of the electrode plate 23 
absorbs the electrolytic solution and a slurry, and is formed from the ingredient which can make a 
bottom side pass these from a top side. Moreover, this scrub member 24 is formed from the 
ingredient of the shape of a soft brush, a sponge-like ingredient, a porous ingredient, etc. so that 
the field which counters Wafer W may be the field which contacts Wafer W and carries out the 
scrub of the wafer W and a wafer W front face may not be made to generate a scratch etc. For 
example, the porous body which consists of resin, such as urethane resin, melamine resin, an epoxy 
resin, and a polyvinyl acetal (PVA), is mentioned. 

[0031] The electric insulating plate 22 is formed from insulating materials, such as ceramics, and 
this electric insulating plate 22 is connected with main shaft 12a of the supporting structure 12 by 
the connection member 26 of the shape of two or more rod. The connection member 26 is arranged 
at equal intervals from the medial axis of an electric insulating plate 22 in the predetermined radius 
location, and is held free [ migration ] to main shaft 12a of the supporting structure 12. For this 
reason, the electric insulating plate 22 is movable to the shaft orientations of main shaft 12a. 
Moreover, between an electric insulating plate 22 and main shaft 12a, it connects by the elastic 
member 25 which consists of a coil spring corresponding to each connection member 26. 
[0032] If high-pressure air is supplied to cylinder equipment 14 and piston rod 14b is dropped to the 
sense of an arrow head A2 by enabling migration of an electric insulating plate 22 to main shaft 12a 
of the supporting structure 12, and considering as the configuration which connects an electric 
insulating plate 22 and main shaft 12a by the elastic member 25, the press member 21 will depress 
an electric insulating plate 22 caudad against the stability of an elastic member 25, and the scrub 
member 24 will also descend with this. If supply of the high-pressure air from this condition to 
cylinder equipment 14 is suspended, according to the stability of an elastic member 25, an electric 
insulating plate 22 will go up and the scrub member 24 will also go up with this. 
[0033] Abrasive tools 3 have fixed to annular lower limit side 4b of the flange material 4. These 
abrasive tools 3 are formed in the shape of a wheel, and equip the lower limit side with annular 
polished surface 3a. Abrasive tools 3 have conductivity and form it with the ingredient of elasticity 
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nature comparatively preferably, for example, the carbon in which the binder matrix (binder) itself 
has conductivity -- or it can form from the porous body which consists of resin, such as urethane 
resin containing conductive ingredients, such as sintered copper and a metal compound, melamine 
resin, an epoxy resin, and a polyvinyl acetal (PVA). Direct continuation of the abrasive tools 3 is 
carried out to the flange material 4 which has conductivity, and they are energized from the 
energization brush 27 in contact with the flange material 4. That is, the conductive energization 
member 28 prepared in the side face of the main shaft motor 13 and the supporting structure 12 is 
electrically connected with the minus pole of the electrolysis power source 61, the energization 
brush 27 formed in the energization member 28 touches upper limit side 4c of the flange material 4, 
and, thereby, abrasive tools 3 are electrically connected through the electrolysis power source 61, 
the energization member 28, the energization brush 27, and the flange material 4. 
[0034] As abrasive tools 3 are shown in drawing 4 , polished surface 3a inclines at the minute 
include angle to a medial axis. Moreover, main shaft 12a of an attachment component 12 as well as 
the inclination of polished surface 3a inclines to the principal plane of Wafer W. For example, the 
minute inclination of main shaft 12a can be made by adjusting the installation posture to the Z-axis 
slider 16 of an attachment component 12. Thus, when the medial axis of abrasive tools 3 inclines at 
the minute include angle to the principal plane of Wafer W and polished surface 3a of abrasive tools 
3 is forced on Wafer W by the predetermined processing pressure force F, the effectual operation 
field S to the wafer W of polished surface 3a turns into a field of the shape of a straight line 
extended to radial [ of abrasive tools 3 ], as shown in drawing 4 . For this reason, in case Wafer W 
is moved to X shaft orientations to abrasive tools 3 and polish descent is performed, while moving to 
drawing 5 (b) from the condition of drawing 5 (a), the area of the effectual operation field S serves 
as abbreviation regularity. With the polish equipment 1 concerning this operation gestalt, make a 
part of polished surface 3a of abrasive tools 3 act on the front face of Wafer W partially, the front 
face of Wafer W is made to scan the effectual operation field S to homogeneity, and the whole 
surface of Wafer W is ground to homogeneity. 

[0035] The electrolysis power source 61 is equipment which impresses a predetermined electrical 
potential difference between above-mentioned rotary joints 15 and energization brushes 12. By 
impressing an electrical potential difference between a rotary joint 15 and the energization brush 
12, the potential difference occurs between abrasive tools 3 and the scrub member 24. Preferably, 
anelectrical potential difference is outputted in the shape of a pulse a fixed period, for example, not 
the constant voltage power supply that always outputs a fixed electrical potential difference but the 
DC power supply which built in the switching regulator circuit are used for the electrolysis power 
source 61. A pulse-like electrical potential difference is outputted a fixed period, and, specifically, 
the power source which can be changed suitably is used for pulse width. As an example, output 
voltage used what DC150V and peak output current can change into either 2-3A, and whose pulse 
width are 1, 2, 5, 10, and 20 or 50 microseconds. It considers as the voltage output of the shape of 
a pulse with the above short width of face for making very small the electrolysis elution volume per 
one pulse. That is, the spark discharge by sudden change of the electric resistance started when 
discharge, air bubbles, particle, etc. by the sudden change of the distance between electrodes seen 
when it contacts, the irregularity of the metal membrane formed in the front face of Wafer W, 
intervene etc. is effective in order to make huge elution of the shape of a sudden crater of a metal 
membrane prevention or the continuation of a small thing controlled as much as possible. Moreover, 
as compared with the output current, since output voltage is comparatively high, a certain amount 
of margin can be set as a setup of the distance between electrodes. That is, even if the distance 
between electrodes changes somewhat, since output voltage is high, current value change is small. 
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[0036] The electrolysis power source 61 is equipped with the ammeter 62 as a current detection 
means of this invention, in order that this ammeter 62 may carry out the monitor of the electrolytic 
current which flows to the electrolysis power source 61, it is prepared, and 62s of current value 
signals which carried out the monitor is outputted to KONTORA 55. Moreover, it has the ohm-meter 
63 as a resistance detection means of this invention, this ohm-meter 63 is established in order to 
carry out monitoring of the electric resistance between the abrasive tools 3 and the electrode plates 
23 which went via the front face of Wafer W based on the current which flows to the electrolysis 
power source 61, and the electrolysis power source 61 outputs 63s of electric resistance value 
signals which carried out monitoring to KONTORA 55. 

[0037] The slurry feeder 71 supplies a slurry to supply nozzle 20a of the above-mentioned 
energization shaft 20. The thing which made the water solution which has as a slurry the oxidizing 
power which used a hydrogen peroxide, iron nitrate, a potassium iodate, etc. as the base as an 
object for polish of a metal membrane contain an aluminum oxide (alumina), cerium oxide, a silica, 
a germanium dioxide, etc. as a polish abrasive grain is used. Moreover, a polish abrasive grain is 
just beforehand electrified, in order to improve dispersibility and to hold a colloidal state. 
[0038] The electrolytic-solution feeder 81 supplies the electrolytic solution EL to the processing head 
section 11. The electrolytic solution EL is a solution which consists of a solvent and a solute 
separated in ion. As this electrolytic solution, the water solution which adjusted the reducing agent 
to the nitrate or the chloride system can be used. 

[0039] A controller 55 has the function which controls the whole polish equipment 1. Specifically 
Output 51s of control signals to the main shaft driver 51, and the rotational frequency of abrasive 
tools 3 is controlled. Output 52s of control signals to the Z-axis driver 52, and point-to-point control 
of Z shaft orientations of abrasive tools 3 is performed. 53s of control signals is outputted to the 
table driver 53, the engine speed of Wafer W is controlled, 54s of control signals is outputted to the 
X-axis driver 54, and the speed is controlled in X shaft orientations of Wafer W. Moreover, a 
controller 55 controls actuation of the electrolytic-solution feeder 81 and the slurry feeder 71, and 
controls the electrolytic solution EL to the processing head section 2, and supply actuation of Slurry 
SL. 

[0040] Moreover, a controller 55 is controllable in the output voltage of the electrolysis power 
source 61, the frequency of an output pulse, the width of face of an output pulse, etc. Moreover, 
62s of current value signals and 63s of electric resistance value signals from the ammeter 62 and 
ohm-meter 63 of the electrolysis power source 61 are inputted into a controller 55. A controller 55 is 
controllable in actuation of polish equipment 1 based on 62s of these current value signals, and 63s 
of electric resistance value signals. By making 62s of current value signals into a feedback signal, 
the Z-axis servo motor 18 controls, or actuation of polish equipment 1 is controlled based on the 
value of the current value specified by 62s of current value signals, and 63s of electric resistance 
value signals, and an electric resistance value to stop polish processing so that the electrolytic 
current acquired from 62s of current value signals specifically becomes fixed. 
[0041] An operator inputs various kinds of data, or the control panel 56 connected to the controller 
55 displays 62s of current value signals and 63s of electric resistance value signals which carried out 
monitoring. 

[0042] Next, the case where the metal membrane formed in the wafer W front face in the polish 
actuation by the above-mentioned polish equipment 1 is ground is explained to an example. In 
addition, the case where the metal membrane which consists of copper is formed in the front face 
of Wafer W is explained. First, chucking of the wafer W is carried out to the wafer table 45, the 
wafer table 45 is driven, and Wafer W is rotated at a predetermined rotational frequency. Moreover, 
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the wafer table 45 is moved to X shaft orientations, the abrasive tools 3 attached in the flange 4 are 
located in the upper predetermined location of Wafer W, and abrasive tools 3 are rotated at a 
predetermined rotational frequency. If abrasive tools 3 are rotated, the rotation drive also of the 
electric insulating plate 22 connected with the flange 4, the electrode plate 23, and the scrub 
member 24 will be carried out. Moreover, the press member 21 which is pressing the scrub member 
24, piston rod 14b, piston 14a, and the energization shaft 20 also rotate to coincidence. 
[0043] If Slurry SL and the electrolytic solution EL are supplied to supply nozzle 20a within the 
energization shaft 20, respectively from the slurry feeder 71 from this condition, and the electrolytic- 
solution feeder 81, Slurry SL and the electrolytic solution EL will be supplied from the whole surface 
of the scrub member 24. Abrasive tools 3 are dropped to Z shaft orientations, polished surface 3a of 
abrasive tools 3 is contacted on the front face of Wafer W, and it is made to press by the 
predetermined processing pressure force. Moreover, the electrolysis power source 61 is started, the 
potential of minus is impressed to abrasive tools 3 through the energization brush 27, and the 
potential of plus is impressed to the scrub member 24 through a rotary joint 15. 
[0044] Furthermore, high-pressure air is supplied to cylinder equipment 14, piston rod 14b is 
dropped in the direction of the arrow head A2 of drawing 1 , and the inferior surface of tongue of 
the scrub member 24 is moved to Wafer W to the location contacted or approached. The wafer 
table 45 is moved to X shaft orientations by the predetermined rate pattern from this condition, and 
polish processing of the whole surface of Wafer W is carried out uniformly. 
[0045] It is the schematic diagram showing the condition of drawing 6 having dropped abrasive 
tools 3 to Z shaft orientations in polish equipment 1, and having made the front face of Wafer W 
contacting here, drawing 7 is an enlarged drawing in the circle C of drawing 6 , and drawing 8 is an 
enlarged drawing in the circle D of drawing^ . It energizes as cathode by contacting directly 
through the electrolytic solution EL supplied on Wafer W at the metal membrane MT which is 
energized as an anode plate by contacting directly through the electrolytic solution EL supplied on 
Wafer W at the metal membrane MT by which the scrub member 24 was formed in Wafer W as 
shown in drawing 7 , and by which abrasive tools 3 were also formed in Wafer W. In addition, as 
shown in drawing 7 , gap deltab exists between a metal membrane MT and the scrub member 24. 
Furthermore, as shown in drawing 8 , gap deltaw exists between a metal membrane MT and 
polished surface 3a of abrasive tools 3. It is the current iO which is very large as for the resistance 
R0 of an electric insulating plate 4, therefore flows from the scrub member 24 to abrasive tools 3 
through an electric insulating plate 4 although the electric insulating plate 4 intervenes between 
abrasive tools 3 and the scrub member 24 (electrode plate 23) as shown in drawing^ . It is about 0 
and a current does not flow from the scrub member 24 to abrasive tools 3 through an electric 
insulating plate 4. 

[0046] For this reason, the current which flows from the scrub member 24 to abrasive tools 3 is the 
current il which flows to abrasive tools 3 via the resistance Rl in the direct electrolytic solution EL. 
It branches to current i2 which flows in the current which flows [ be / it / under / electrolytic- 
solution EL / passing ] to abrasive tools 3 again out of the electrolytic solution EL via the metal 
membrane MT which consists of copper formed in the front face of Wafer W. If current i2 flows on 
the front face of a metal membrane MT, the copper which constitutes a metal membrane MT will be 
ionized by the electrolytic action of the electrolytic solution EL, and will be eluted in the electrolytic 
solution EL. 

[0047] Here, the resistance Rl in the electrolytic solution EL becomes extremely large in proportion 
to the distance d of the scrub member 24 as an anode plate, and the abrasive tools 3 as cathode. 
For this reason, current il which flows to abrasive tools 3 via the resistance Rl in the direct 
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electrolytic solution EL by making the distance between electrodes d larger enough than gap deltab 
and gap deltaw It becomes very small, current i2 becomes large, and a metal membrane MT will 
carry out the surface course of most electrolytic current. For this reason, electrolysis elution of the 
copper which constitutes a metal membrane MT can be performed efficiently. Moreover, since the 
magnitude of current i2 changes with the magnitude of gap deltab and gap deltaw, as mentioned 
above, it can make current i2 regularity by performing position control of Z shaft orientations of 
abrasive tools 3, and adjusting the magnitude of gap deltab and gap deltaw by the controller 55. 
Adjustment of the magnitude of gap deltaw is possible by controlling the Z-axis servo motor 18 by 
making 62s of current value signals into a feedback signal so that the electrolytic current acquired 
from 62s of current value signals, i.e., current i2, may become fixed. Moreover, the positioning 
accuracy of Z shaft orientations of polish equipment 1 is fully as high as the resolution of 0.1 
micrometers, in addition since it is always maintained uniformly, whenever the activation-[ making 
main shaft 12a incline at a minute include angle to the principal plane of Wafer W ] touch area S 
controls the value of electrolytic current uniformly, it is made as current density is always fixed, and 
can also make the electrolysis elution volume of a metal membrane regularity. 
[0048] as mentioned above, the electrolytic action according the metal which constitutes the metal 
membrane MT formed in the wafer W which mentioned above the polish equipment 1 of the above- 
mentioned configuration to the electrolytic solution EL - it has the electrolytic-polishing function 
which carries out elution removal. Furthermore, in addition to this electrolytic-polishing function, the 
polish equipment 1 of the above-mentioned configuration is equipped also with the chemical 
machinery polish function of abrasive tools 3 and the usual CMP equipment by Slurry SL, and it can 
also perform grinding Wafer W according to these electrolytic-polishing function and a compound 
operation of chemical machinery polish (henceforth electrolysis compound polish). Moreover, the 
polish equipment 1 of the above-mentioned configuration can also perform polish processing 
according to a compound operation with mechanical polish and the electrolytic-polishing function of 
polished surface 3a of abrasive tools 3, without using Slurry SL. Since the polish equipment 1 of the 
above-mentioned configuration can grind a metal membrane according to a compound operation of 
electrolytic polishing and chemical machinery polish, it can remove a metal membrane in high 
efficiency far compared with the polish equipment only using chemical machinery polish or 
mechanical polishing. Since the high polish rate to a metal membrane is obtained, it becomes 
possible to suppress low the processing pressure force F over the wafer W of abrasive tools 3 
compared with the polish equipment only using chemical machinery polish or mechanical polishing, 
and generating of dishing and erosion can be controlled. 

[0049] The case where it applies to the wiring formation process by the dual DAMASHIN method of 
the semiconductor device of multilayer-interconnection structure hereafter about the polish 
approach using the electrolysis compound polish function of the polish equipment 1 concerning this 
operation gestalt is explained to an example. 

[0050] D raw ing 9 is process drawing showing the manufacture process concerning 1 operation 
gestalt of the manufacture approach of the semiconductor device of this invention, and explains the 
manufacture process which starts this operation gestalt based on process drawing shown in drawing 
9 . first, the interlayer insulation film 102 with which the impurity diffusion field which is not 
illustrated is suitably formed, for example, consists of silicon oxide (Si02) on the wafer W which 
consists of semi-conductors, such as silicon, as shown in drawing 10 - as for example, the source of 
a reaction ~ TEOS (tetraethylorthosilicate) using ~ reduced pressure CVD (Chemical Vapour 
Deposition) - it forms by law. Subsequently, as shown in drawing 11 , the slot 104 for wiring in 
which wiring of the predetermined pattern electrically connected with the impurity diffusion field of 
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the contact hole 103 and Wafer W which lead to the impurity diffusion field of a wafer is formed is 
formed using a well-known photolithography technique and an etching technique, for example. In 
addition, the depth of the slot 104 for wiring is about 800nm. 

r00511 Subsequently, as shown in drawing 12 , the barrier film 105 is formed in the front face of an 
interlayer insulation film 102 and a contact hole 103, and the slot 104 for wiring. This barrier film 
305 is PVD (Physical Vapor Deposition) which used ingredients, such as Ta, Ti, TalM, and TiN, ror tne 
sputtering system, the vacuum evaporation system, etc. By law, it forms by about 15nm thickness. 
The barrier film 305 is formed in order that the ingredient which constitutes wiring may prevent 
being spread in an interlayer insulation film 102, and in order to raise adhesion with an interlayer 
insulation film 102. This is prevented, in order that especially copper may have a large diffusion 
coefficient to silicon oxide and a wiring material may tend to oxidize with copper, case [ whose 
interlayer insulation film 102 is / like silicon oxide ]. The process to the above is the process PR 1 

shown in drawi ng 9 . . . 

[00521 Subsequently, as shown in drawing 13 , the same ingredient 106 as a wiring formation 
ingredient, for example, the seed film which consists of copper, is formed by about 150nm thickness 
by the well-known spatter on the barrier film 105 (process PR 2). When copper is embedded in the 
slot for wiring, and a contact hole, the seed film 106 is formed in order to urge growth of a copper 
grain. Subsequently, as shown in drawing 14 , the metal membrane 107 which consists of copper is 
formed by about 2000nm thickness on the barrier film 105 so that a contact hole 103 and the slot 
104 for wiring may be embedded. Preferably, although a metal membrane 107 is formed by 
electrolysis plating or the electroless deposition method, it may be formed by the CVD method a 
spatter etc In addition, the seed film 106 is united with a metal membrane 107 (process PR 3). 
r0053]Here drawing 15 is the enlarged drawing of the cross section of the semiconductor device in 
the middle of the manufacture process in which the metal membrane 107 was formed on the barrier 
film 105. As shown in drawing 15 , in the front face of a metal membrane 107, irregularity with a 
height of about 600nm has occurred for the embedding to a contact hole 103 and the slot 104 for 
wiring Although the above process is performed in the same process as usual, it performs removal 
of the excessive metal membrane 107 which exists on an interlayer insulation film 102 and the 
barrier film 105 by the polish approach of this invention not by chemical machinery polish but by 
electrolysis compound polish of above polish equipment 1. Moreover, by the polish approach of this 
invention, in advance of the process by the above-mentioned electrolysis compound polish, as 
shown in drawing 16 , the passive state film 108 is formed in the front face of a metal membrane 
107 (process PR 4). This passive state film 108 is film which consists of an ingredient which 
demonstrates the operation which bars the electrolysis reaction of the metal (copper) which 
constitutes a metal membrane 107. 

r0O541 The formation approach of the passive state film 108 applies an oxidizer to the front face of 
a metal membrane 107, and forms an oxide film in it. When the metal which constitutes a metal 
membrane 107 is copper, copper oxide (CuO) serves as the passive state film 108. Moreover it is 
also possible to form in the front face of a metal membrane 107 either for example the **** water 
screen an oil film, the antioxidizing film, the film that consists of a surfactant, the film which 
consists of a chelating agent and the film which consists of a silane coupling agent as other 
approaches, and to consider as the passive state film 108. Although especially the class of passive 
state film 108 is not limited, to a metal membrane 107, electric resistance is high and uses the thing 
of the property in which a mechanical strength is comparatively low and weak. 
r0055] Next by the polish approach of this invention, only the passive state film 108 formed in the 
heights of a metal membrane 107 is removed alternatively (process PR 5). Above polish equipment 



Page 13 of 20 



1 performs alternative removal of the passive state film 108. In addition, a slurry with the high 
polish rate to copper is used for the slurry SL to be used. For example, what contains the polish 
abrasive grain of an alumina, a silica, and a manganese system in the water solution which used a 
hydrogen peroxide, iron nitrate, a potassium iodate, etc. as the base is used. First, carry out 
chucking of the wafer W to the wafer table 42 of polish equipment 1, and drop the abrasive tools 3 
and the scrub member 24 which are rotated while supplying the electrolytic solution EL and Slurry 
SL on Wafer W to Z shaft orientations, Wafer W is made to contact or approach, Wafer W is moved 
to X shaft orientations by the predetermined rate pattern, and polish processing is performed. 
Moreover, a direct-current pulse voltage is impressed between abrasive tools 3 and the electrode 
plate 23 by making a minus pole and the electrode plate 23 into a plus pole at abrasive tools 3. In 
addition, Slurry SL may be supplied on Wafer W by giving the function of the electrolytic solution SL 
to the water solution used as the base of Slurry SL. 

[0056] Here, drawing 17 is the conceptual diagram showing the polish process in the scrub member 
24 neighborhood in the above-mentioned condition, and drawing 18 is the conceptual diagram 
showing the polish process in the abrasive-tools 3 neighborhood. As shown in drawin g 17 , in the 
scrub member 24 neighborhood, Slurry SL and the electrolytic solution EL are supplied from slot 23b 
of the rotating electrode plate 23, and Slurry SL and the electrolytic solution EL pass the scrub 
member 24, and are supplied on Wafer W from the whole surface of the scrub member 24. The 
elution of the copper which constitutes the metal membrane 107 to the inside of the electrolytic 
solution EL has the passive state film 108 formed on the metal membrane 107 in the condition of 
having been controlled in order not to receive the electrolytic action by the electrolytic solution EL. 
For this reason, the current value in which a current hardly flowed to a metal membrane 107, but 
the above-mentioned ammeter 62 carried out the monitor has been stabilized low. Drawing 25 is a 
graph which shows an example of the current value which acted as the monitor with the ammeter 
62 in the electrolysis compound polish process of this operation gestalt. Near the starting position of 
the current value shown in drawing 25 is in the above-mentioned condition. 
[0057] According to rotation of the scrub member 24, it is contained in a mechanical removal 
operation or Slurry SL, for example, is mechanically removed from the passive state film 108 on the 
high part of the passive state film 108, i.e., the heights of a metal membrane 107, by the 
mechanical removal operation of the polish abrasive grain PT which consists of an aluminum oxide. 
On the other hand, as shown in drawing 18 , in the abrasive-tools 3 neighborhood, the passive state 
film 108 which exists in a metal membrane 108 according to a mechanical removal operation of 
abrasive tools 3 or a mechanical removal operation of the polish abrasive grain PT is removed from 
a high part. 

[0058] Thus, if the passive state film 108 formed on the heights of a metal membrane 107 is 
alternatively removed for example, as shown in drawing 19 , a metal membrane 107 will be exposed 
to a front face from the part from which the passive state film 108 was removed alternatively. 
[0059] If a metal membrane 107 is exposed to a front face, the exposed part of the metal 
membrane 107 which is heights will be eluted alternatively (process PR 5). As an operation of the 
electrolytic solution EL at this time is shown in drawing .18 , the copper with which the heights of the 
metal membrane 107 which is the part from which the passive state film 108 was removed 
constitute a metal membrane 107 is eluted in the electrolytic solution EL as copper ion Cu+ by the 
electrolytic action. By this, it is the minus electron e in a metal membrane 107. - It flows and is this 
minus electron e. - Current i2 which flowed and described above from the front face of a metal 
membrane 107 to the electrode plate 23 through the electrolytic solution EL as shown in drawingj.7 
It becomes. 
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[0060] As mentioned above, since electric resistance is low and current density of copper which 
constitutes a metal membrane 107 increases compared with the passive state film 108, an intensive 
electrolytic action is received, elution starts alternatively, and ingredient removal is accelerated 
Moreover, in order to energize through the electrolytic solution EL, when the potential difference of 
the abrasive tools 3 as the metal membrane 107 and cathode as an anode plate is fixed, the current 
value to which the one where an electric resistance value is lower flows between poles becomes 
[ the distance between electrodes ] short greatly. For this reason, if there is a difference (the 
distance between electrodes is [ the part high in the heights of a metal membrane 107 ] shorter 
and electric resistance is low) of the inter-electrode distance by the irregularity of the metal 
membrane 107 as cathode to the abrasive tools 3 as cathode, efficient flattening to which a rate of 
dissolution becomes large at high order will advance from the difference in current density. At this 
time, in drawing 25 , as shown in PI, the current value in which the above-mentioned ammeter 62 
carried out the monitor begins to rise. Compared with mechanical flattening, as for the heights of a 
metal membrane 107, flattening is far performedjn high efficiency by such operation. 
[0061] The front face of the metal membrane 107 which alternative electrolysis compound polish 
completed according to it until flattening of the heights of a metal membrane 107 was carried out 
nearly completely by the above-mentioned operation turns into a compound side of the new field of 
the copper from which the heights of the passive state film 108 which remains into the part which 
was the crevice of a metal membrane 107, and a metal membrane 107 were removed, as shown in 
drawing 20 . 

[0062] Then, as shown in drawing 21 , the electrolysis compound polish which the electrolytic action 
by the mechanical removal and the electrolytic solution EL which are performed on the front face of 
this metal membrane 107 with the polish abrasive grain PT in abrasive tools 3 and Slurry SL 
compounded advances (process PR 7). As the mechanical strength of the passive state film 108 
which remains at this time was mentioned above, since it is low compared with a copper new field 
when electrolysis compound polish of the passive state film 108 is carried out, it is mainly removed 
by the mechanical work, and the copper front face in the bottom of it is exposed, and an electrolytic 
action increases in proportion to that area. When full removal of the passive state film 108 is carried 
out, the surface area of the copper which constitutes a metal membrane 107 serves as max After 
rising with removal of the passive state film 108, the current value to which the current which could 
come, simultaneously acted as the monitor with the ammeter 62 went up from the location of PI in 
drawing 25 turns into maximum, when P2 from which copper surface area serves as max shows 
According to the process so far, flattening of the initial irregularity of the front face of a metal 
membrane 107 is completed. 

[0063] Thus, since electrolysis compound polish of this operation gestalt is the polish 
electrochemically aided with the polish rate, it can be ground by the low processing pressure force 
compared with the usual chemical machinery polish. Even if it compares this as simple mechanical 
polish, it is very advantageous in respect of reduction of a scratch, the level difference relaxation 
engine performance, dishing, reduction of erosion, etc. Furthermore, since it can grind by the low 
processing pressure force, it is very advantageous when mechanical strength uses for the interlayer 
insulation film 102 the low dielectric constant film of an organic system and porosity low dielectric 

Snf a 1 n V nSUlat0r layer which are easy to be destr °yed »n the low usual chemical machinery polish. 
[0064] If electrolysis compound polish of the above-mentioned metal membrane 107 advances and 
the excessive metal membrane 107 is removed, as shown in drawing 22 , the barrier film 105 will be 
exposed (process P8). At this time, the current in which an ammeter 62 acts as a monitor takes 
maximum from the time of the passive state film 108 on the metal membrane 107 shown by P2 of 
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drawing 25 being removed altogether, and it takes the value of abbreviation regularity until the 
barrier film 105 shown by P3 of drawin g 25 is exposed. If the barrier film 105 is exposed, when 
ingredients, such as Ta, Ti, TaN, and TiN, are used, the current value which acted as the monitor 
with the ammeter 62 from the time of the electric resistance showing by P3 which exposure of the 
barrier film 105 of drawin g 25 starts since it is large compared with copper will begin to fall, for 
example. In this condition, it is in the condition that the copper film for an ununiformity of a metal 
membrane 107 remains, and polish processing is suspended in this condition. As shown in P4 of 
drawing 25 , a controller 55 judges that the current value fell to the predetermined value, and a halt 
of this polish processing stops polish actuation of polish equipment 1. 

[0065] Subsequently, the barrier film 105 is removed (process PR 9). In the process which removes 
this barrier film 105, to the barrier film 105 formed to the metal membrane 107 which consists of 
above-mentioned copper from ingredients, such as Ta, TaN, Ti, TiN, etc. instead of the slurry SL 
with a high polish rate, a polish rate is high and uses the slurry SL with a low polish rate to a metal 
membrane 107. That is, the selection ratio of the polish rate of the barrier film 105 and a metal 
membrane 107 uses the biggest possible slurry SL. 

[0066] Furthermore, from a viewpoint which controls generating of dishing by the exaggerated 
polish, and erosion, output voltage of the electrolysis power source 61 is made smaller than the 
above-mentioned process, and polish removal of the barrier film 105 is performed. Moreover, it is 
desirable to also make the processing pressure force of abrasive tools 3 smaller than the above- 
mentioned process. Moreover, since an interlayer insulation film 102 is exposed to a front face and 
the value of electrolytic current will become small if making small output voltage of the electrolysis 
power source 61 and the barrier film 105 are removed, it replaces with the monitor of the 
electrolytic current by the above-mentioned ammeter 62, and acts as the monitor of the electric 
resistance between the scrub member 24 and abrasive tools 3 with the above-mentioned ohm- 
meter 63. 

[0067] Removal of the barrier film 105 exposes an interlayer insulation film 102 on a front face, as 
shown in drawing 23 (process P10). Since there are no metal membrane 107 and barrier film 105 
for energizing on a front face as an anode plate in this exposed part as shown in drawing 23 when 
an interlayer insulation film 102 is exposed, energization by the scrub member 24 is intercepted and 
the electrolytic action in the exposed part of an interlayer insulation film 102 stops. At this time, the 
electric resistance value which acted as the monitor with the ohm-meter 63 begins to increase. 
[0068] Here, like the case of the above-mentioned level difference relaxation of the heights of a 
metal membrane 107, instead of the passive state film 108, concentration of the current density to 
the residual part of a metal membrane 107 starts the barrier film 105 as a part with high electric 
resistance, and elution removal of the residual part of a metal membrane 107 is alternatively carried 
out between the parts and the exposed parts of the barrier film 105 into which a metal membrane 
107 remains. Into the part which the electrolytic action stopped, only the mechanical ingredient 
removal operation by abrasive tools 3 and Slurry SL works actively. 

[0069] By the way, in the usual chemical machinery polish, the polish rate selection ratio to the 
barrier film 105 and the interlayer insulation film 102 of a metal membrane 107 tends to be 
enlarged as much as possible, and it is going to secure the dimensional accuracy of the top face of 
an interlayer insulation film 102 by using the rate difference as a margin. For this reason, dishing of 
a metal membrane 107 has composition which is not avoided. Moreover, if a selection ratio is set up 
low, dishing can be lessened to some extent, but in order to be dependent on the homogeneity of 
the amount distribution of removal within a wafer side, dimensional accuracy is generated also 
when removal of the barrier film 105 and a metal membrane 107 is not enough. For this reason, in 
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order for the barrier film 105 and a metal membrane 107 to prevent the undershirt polish which is in 
the condition which remained on the top face of an interlayer insulation film 102, the exaggerated 
polish for the ununiformity within a field of the amount of removal is needed, and aggravation of the 
erosion by this exaggerated polish is not avoided in essence. On the other hand, with this operation 
gestalt, if the homogeneity within a field of Wafer W is secured to some extent, high efficiency 
removal will be carried out because an electrolytic action works into the residual part of the barrier 
film 105 which remains on an interlayer insulation film 102, or a metal membrane 107, and elution 
will stop from the exposed part of an interlayer insulation film 102. For this reason, the dimensional 
accuracy of an interlayer insulation film 102 is secured automatically, and generating of dishing and 
erosion is controlled. 

[0070] While the barrier film 105 formed from ingredients, such as Ta, TaN, Ti, and TiN, as 
mentioned above is completely removable, generating of dishing by the exaggerated polish and 
erosion can be controlled. Moreover, although a current value is low and a removal rate becomes 
slow by setting up mechanical load lightly absolutely in the removal process of the barrier film 105 
mentioned above If there are few metal membranes 107 which the thickness which remains 
becomes from the copper film of residue of an uneven part Even if the amount of removal of the 
barrier film 105 of the barrier film 105 itself is small since it is thin compared with a metal 
membrane 107, and there are variation and an ununiformity in this process, the absolute value of 
dishing and erosion is made few to extent which can be disregarded, and can also shorten the 
processing time. Furthermore, since the polish approach concerning this operation gestalt is 
compound processing to which the electrochemical operation was added in addition to mechanical 
polish, also mechanically, as for the front face which carried out flattening, a damage can acquire a 
smooth field few. 

[0071] Subsequently, when maximum, i.e., wiring formation, is completed by the electric resistance 
value based on the electric resistance value which acted as the monitor with the ohm-meter 63, the 
process which removes the barrier film 105 is ended (process PR 11). A controller 55 judges the 
value of an electric resistance value, and stops processing actuation of polish equipment 1. In 
addition, by not contacting abrasive tools 3 on the front face of Wafer W, for example, passing 
about 100 micrometers of tops in the condition [ having added the electrolytic action ], before 
ending polish processing, mechanical polish cannot be performed but the front face of the damage 
free-lancer only by the electrolytic action can be formed. Thereby, as shown in drawing 23 , finally 
into an interlayer insulation film 102, wiring 109 and contact 110 are formed. 
[0072] Subsequently, Flushing is performed to the semiconductor device with which wiring 109 and 
contact 110 were formed (process PR 12). Supplying a washing drug solution and an antioxidant to 
the front face of Wafer W immediately, after wiring 109 and contact 110 are formed, as it does not 
energize to Wafer W but is shown in drawing 24 , this Flushing process impresses the pulse voltage 
of plus to abrasive tools 3, performs pure-water washing and drug solution washing, and removes 
Slurry SL and particle which exist in the front face of Wafer W. Since it is contained in Slurry SL, for 
example, the polish abrasive grain PT which consists of an alumina is just electrified with this 
operation gestalt in order to improve dispersibility also before performing Flushing, Also when it 
remains without wearing out after colliding with metal membrane 107 front face which consists of 
copper mechanically and contributing to removal processing, as it is not buried in the front face of 
the copper which constitutes the metal membrane 107 as an anode plate and was shown in drawing 
23 , the reattachment is carried out to the front face of the abrasive tools 3 as cathode, and it 
contributes to the next processing. Furthermore, since the just charged particle can also be drawn 
near to the front face of the abrasive tools 3 as cathode, it is not buried on the surface of copper. 
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The particle which remained on the front face of Wafer W and has been charged in negative on the 
other hand is also removable from the front face of Wafer W with above-mentioned Flushing. 
Moreover, when the slurry SL to which the polish abrasive grain PT was charged in negative is used, 
it can remove similarly. Although it is necessary to remove a metal ion and PAIKURU, without being 
easy to oxidize and deteriorating a copper front face when a wiring formation ingredient is copper, 
with this operation gestalt, the polish abrasive grain PT is just electrified beforehand, and this 
problem is solved by Flushing. In addition, as a polish abrasive grain, although the aluminum oxide 
(alumina) was mentioned as an example, it is also the same as when cerium oxide, a silica, a 
germanium dioxide, etc. are used. 

[0073] As mentioned above, according to the manufacture approach of the semiconductor device 
concerning this operation gestalt, the passive state film 108 is formed in the metal membrane 107 
which embeds slot wiring for wiring and the contact hole which were formed in the insulator layer 
102. The passive state film 108 formed in the heights of a metal membrane 107 is removed 
alternatively. Compared with the usual CMP, flattening of the initial irregularity can be far carried out 
to high efficiency by electrolytic polishing removing alternatively the metal membrane 107 exposed 
to the front face by using the remaining passive state film 108 as a mask, and removing intensively 
by concentration to current density. Moreover, since the metal membrane 107 to which flattening of 
the initial irregularity was carried out is removed by the electrolysis compound polish which 
electrolytic polishing and chemical machinery polish compounded, it can remove the excessive metal 
membrane 107 in high efficiency far compared with the usual CMP. For this reason, even if it sets 
up the processing pressure force of abrasive tools 3 low, while sufficient polish rate is obtained and 
being able to mitigate the damage to a metal membrane 107, generating of dishing or erosion can 
be controlled. 

[0074] Moreover, when according to the manufacture approach of the semiconductor device 
concerning this operation gestalt the excessive metal membrane 107 is removed and the barrier film 
105 is exposed In order to stop polish, to change Slurry SL into what has a high polish rate to the 
barrier film 105, to change polish conditions, such as output voltage of the electrolysis power source 
61, and to remove the excessive barrier film 105, The excessive barrier film 105 is certainly 
removable, and also when an exaggerated polish is required, the yield of dishing or erosion can be 
stopped small. 

[0075] Moreover, in order to grind a metal membrane in high efficiency by electrolysis compound 
polish according to the manufacture approach of the semiconductor device concerning this 
operation gestalt, Since the processing pressure force of abrasive tools 3 can be made into the low 
voltage force, for example In order to reduce a dielectric constant from viewpoints, such as low- 
power-izing and improvement in the speed, also when a mechanical strength uses the comparatively 
low organic system low dielectric constant film and a porosity low dielectric constant insulator layer 
as an interlayer insulation film 102, the damage to these insulator layers can be reduced. 
[0076] The absolute value of the amount of polish processings of a metal membrane is controllable 
by the time amount which passes the amount of addition of electrolytic current, and the wafer W of 
abrasive tools 3 with the operation gestalt mentioned above. With the operation gestalt mentioned 
above, although the case of the wiring formation process by copper was explained, this invention 
can be applied to various metal wiring formation processes, such as a tungsten, aluminum, and 
silver, without being limited to this. 

[0077] Moreover, although the operation gestalt mentioned above explained the case of the 
electrolysis compound polish which compounded the chemical machinery polish which used Slurry 
SL, and electrolytic polishing using the electrolytic solution EL, this invention is not limited to this. 
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That is, this invention can also perform electrolysis compound polish by electrolytic polishing of the 
electrolytic solution EL, and mechanical polishing by polished surface 3a of abrasive tools 3 without 
using Slurry SL 

[0078] Moreover, although the polish process until it acts as the monitor of the current value which 
flows between abrasive tools 3 and the electrode plates 23 and the barrier film 105 is exposed 
based on this value was managed with the operation gestalt mentioned above, it is also possible to 
manage all polish processes with the current value which acted as the monitor. Although similarly it 
acted as the monitor of the electric resistance value between abrasive tools 3 and the electrode 
plate 23 and being considered as the configuration which manages only the removal process of the 
barrier film 105 with the operation gestalt mentioned above based on this value, it is also possible to 
manage all polish processes with the electric resistance value which acted as the monitor. 
[0079] Modification 1 drawing 26 is the schematic diagram showing the example of a complete- 
change form of the polish equipment concerning this invention. With the polish equipment 1 
concerning the operation gestalt mentioned above, conductive abrasive tools and the energization 
plate 23 equipped with the scrub member 24 performed energization to a wafer W front face. As 
shown in drawing 26 , the wheel-like abrasive tools 401 are good also as a configuration which also 
gives conductivity to the wafer table 402 which carries out chucking of the wafer W and is made to 
rotate it while they give conductivity as well as the case of polish equipment 1. Electric supply to 
abrasive tools 401 is performed with the same configuration as the operation gestalt mentioned 
above. In this case, the energization to the wafer table 402 can form a rotary joint 403 in the lower 
part of the wafer table 402, and electrolytic current can be supplied by considering energization to 
the wafer table 402 which rotates by the rotary joint 403 as the always maintained configuration 
[0080] Modification 2 drawing 22 is the schematic diagram showing other modifications of the polish 
equipment concerning this invention. Chucking of the wafer W is carried out and the wafer table 
502 to rotate is held by the retainer ring 504 which formed Wafer W in the perimeter of Wafer W. 
While giving conductivity, conductivity is also given to a retainer ring 504 and electric power is 
supplied to abrasive tools 501 with the same configuration as the operation gestalt mentioned 
above at abrasive tools 501. Moreover, a retainer ring 504 is covered and energized to the part for 
the above-mentioned barrier layer formed in Wafer W. Furthermore, electric power is supplied to a 
retainer ring 504 through the rotary joint 503 prepared in the lower part of the wafer table 502 In 
addition, even if abrasive tools 501 contact Wafer W, interference with abrasive tools 501 and a 
retainer ring 504 can be prevented by enlarging the amount of inclinations of abrasive tools 3 so 
that the clearance more than the thickness of a retainer ring 504 can be maintained in the part of 
an edge. 

[0081] Modification 3 drawing 28 is the outline block diagram showing other operation gestalten of 
the polish equipment concerning this invention. The polish equipment shown in drawing 28 is polish 
equipment which adds the electrolytic-polishing function of this invention to the CMP equipment of a 
conventional type, is contacted, rotating the whole surface of the wafer W in which chucking was 
carried out to the polished surface of abrasive tools where the scouring pad (abrasive cloth) 202 
was stuck on the surface plate 201 by the wafer chuck 207, and carries out flattening of the front 
face of Wafer W. The anode plate electrode 204 and the cathode electrode 203 are arranged by 
turns at the radial at the scouring pad 202. Moreover, it insulates electrically with the insulator 206 
and the anode plate electrode 204 and the cathode electrode 203 energize the anode plate 
electrode 204 and the cathode electrode 203 from a surface plate 201 side. The scouring pad 202 is 
constituted by these anode plate electrode 204, the cathode electrode 203, and the insulator 206 
Moreover, the wafer chuck 207 is formed from the insulating material. Furthermore, the feed zone 
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208 which supplies the electrolytic solution EL and Slurry SL is formed in the front face of a scouring 
pad 202 at this polish equipment, and the electrolysis compound polish which compounded 
electrolytic polishing and chemical machinery polish is attained. 

[0082] Here, drawin g 29 is drawing for explaining the electrolysis compound polish actuation by the 
polish equipment of the above-mentioned configuration. In addition, the copper film 210 shall be 
formed in a wafer W front face. During electrolysis compound polish, as shown in drawing 29 , after 
the electrolytic solution EL and Slurry SL have intervened between the copper film 210 formed in the 
wafer W front face, and the polished surface of a scouring pad 202, direct current voltage is 
impressed between the anode plate electrode 204 and the cathode electrode 203, Current i is 
transmitted to the inside of a copper film 210 through the electrolytic solution EL from the anode 
plate electrode 204, and it flows to the cathode electrode 203 through the electrolytic solution EL 
again. Near [ in the circle G shown in drawing 29 at this time ], while a copper film 210 is eluted by 
the electrolytic action, a copper film 210 is further removed by the mechanical removal operation by 
the scouring pad 202 and Slurry SL. 

[0083] By considering as such a configuration, the same effectiveness as the polish equipment 1 
concerning the operation gestalt mentioned above is done so. In addition, arrangement of the 
anode plate electrode prepared in a scouring pad and a cathode electrode is good also as a scouring 
pad 221 with which two or more linear anode plate electrodes 222 were arranged at equal intervals 
in all directions, the cathode electrode 223 has been arranged to each rectangle field surrounded 
with the anode plate electrode 222, and the anode plate electrode 222 and the cathode electrode 
223 were electrically insulated with the insulator 224, as it is not necessarily limited to the 
configuration of drawing 28 , for example, is shown in drawing 30 . Furthermore, it is good also as a 
scouring pad 241 with which the annular anode plate electrode 242 with which radii differ, 
respectively has been arranged on this alignment, the cathode electrode 243 has been arranged to 
the ring domain formed between each anode plate electrode 242, respectively, and the anode plate 
electrode 242 and the cathode electrode 243 were electrically insulated with the insulator 244, for 
example as shown in drawing 31 . 
[0084] 

[Effect of the Invention] According to this invention, since a metal membrane is ground according to 
a compound operation with mechanical polishing and electrolytic polishing, compared with the case 
of flattening of the metal membrane by mechanical polishing, alternative removal and flattening of 
the heights of a metal membrane become possible very much at high efficiency. Moreover, 
according to this invention, since abrasive tools are energized as cathode, the polish abrasive grain 
in the particle just charged beforehand or an abrasive material can draw near to abrasive tools, and 
can prevent remaining to a wafer front face, and improvement in the yield can be aimed at. 
Moreover, according to this invention, since it becomes high efficiency removable [ a metal 
membrane ], it can control that polish rate sufficient also by the comparatively low polishing 
pressure force is obtained, and a scratch, dishing, erosion, etc. occur in the ground metal 
membrane. Furthermore, in order to obtain sufficient polish rate, to accumulate also by the 
comparatively low polishing pressure force and to reduce a dielectric constant from viewpoints, such 
as low-power-izing of a semiconductor device, and improvement in the speed, also when a 
mechanical strength uses the comparatively low organic system low dielectric constant film and a 
porosity low dielectric constant insulator layer as an interlayer insulation film according to this 
invention, it can apply easily. Moreover, according to this invention, since it is efficiently removed 
because an electrolytic action works, and elution stops from the exposed part of an insulator layer, 
the part of the barrier film which remains on an interlayer insulation film, or a metal can secure the 
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stopping accuracy of polish automatically, and can control dishing and erosion. Moreover ^cording 
o Svention, a polish process can be managed by carrying out monitonng of the electrode 
current and it becomes possible to grasp the advance condition of a po l.sh process "n^cdy. 
Moreover, according to this invention, by carrying out monitoring of the electr.c resistance ^value 
between abrasive tools and an electrode member, a current cannot flow eas.ly, or even when 
grinding to coincidence the film and metal membrane to which a current does not flow, a polish 
process can be managed correctly. 



[Translation done.] 



